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ABSTRACT 
Several national and international studies have indicated that there is an achievement gap 
between student literary reading and student informational reading, with the gap favoring literary 
reading. One plausible explanation for this gap is that reading informational text has been 
neglected in early grades in the U.S. (Dreher, 2003; Kletzien & Dreher, 2004; Moss, 2008; Moss 
& Newton, 2002). Even more concerning, students from low-SES families seem to be struggling 
more with informational text than their affluent peers, since children in low-SES schools are 
historically reported to have fewer opportunities to develop their informational text reading skills 
compared to students in affluent schools (Duke, 2000b). In recent years, with the implementation 
of Common Core State Standards, more emphasis has been placed on students’ ability to 
comprehend and write informational text. However research gaps exist in the domain of 
opportunity to learn informational text and literary text in schools with different SES.  
The purpose of this study is to bridge these research gap by fulfilling three primary goals: 
1) examine students’ opportunity to learn (content exposure and content emphasis of) 
informational text relative to their opportunity to learn (content exposure and content emphasis 
of) literary text; 2) investigate if there is inequity between low- and high- SES schools with 
regards to students’ opportunity to learn informational text; 3) explore the relationship between 
SES, opportunity to learn (content exposure and content emphasis), and student reading 
performance. Descriptive statistics, paired-sample t-tests, latent profile analysis, and structural 
equation modeling were used.  
Results suggest that there was no significant difference among schools in terms of 
content exposure of literary text and informational text, but students in low-SES schools 
appeared to have more content emphasis of both literary text and informational text. School SES 
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was not significantly associated with content exposure of literary text and informational text, 
however, school SES was negatively associated with content emphasis of literary text and 
informational text. In the area of reading, opportunity to learn in schools displayed minimal or no 
effect on student performance in reading informational text. 
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CHAPTER 1.   PROBLEM STATEMENT 
Overview 
Achievement Gap between Literary Reading and Informational Reading 
U.S. Common Core State Standards suggest that teachers should provide a balanced 
reading environment of high-quality informational text and literary text (National Governors 
Association Center for Best Practices & Council of Chief State School Officers, 2010). The 
rationale behind this advocacy is that the ability to read and write complex informational text 
independently has become a necessary skill for academic and career success in the 21st century. 
However, several national and international studies have indicated that there is an achievement 
gap between student literary reading (i.e., reading novels, poems, plays to explore events, 
characters, and the language of literary works) and student informational reading (i.e., read to 
gain information about the world), with the gap favoring literary reading. For example, results of 
Progress in International Reading Literacy Study (PIRLS) 2011 indicate that U.S. fourth-grade 
students performed significantly better in reading literary text--the average scores of U.S. 
students in 2011 were 563 on literary reading scale, and 553 on informational reading scale 
(Mullis, Martin, Foy, & Drucker, 2012). In fact, many students in the U.S. have trouble 
comprehending informational text (Duke, Bennett-Armistead, & Roberts, 2003; Moss, 2008). 
The 2011 Nation’s Report Card (NCES, 2011) showed only 34% of students were at or above 
the proficient level, meaning when reading informational text, these students were able to 
understand the purpose of informational text, to integrate information, to identify simple cause-
and-effect relationship and to draw conclusions. Even more concerning, students from low-SES 
families seem to be struggling more with informational text than their affluent peers. The 2011 
Nation’s Report Card (NCES, 2011) showed that only 18% of students who were eligible for the 
free and reduced-price lunch program were at or above the proficient level.  
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Informational Text and the Achievement Gap  
In this information age, why are some U.S. students performing at a relatively lower level 
on informational reading compared to literary reading? One plausible explanation for this gap is 
that U.S. students have little experience with informational text in their early years of schooling, 
when literary texts (e.g., stories, fictions), rather than informational texts (e.g., expository, 
argumentation or persuasion, procedural texts), are primarily used to teach basic reading 
strategies (Dreher, 2003; Kletzien & Dreher, 2004; Moss, 2008; Moss & Newton, 2002). Studies 
have indicated that reading informational text has been neglected in early grades. Pressley, 
Rankin, and Yokoi (1996), found that only 6% of the materials used in K-3 reading instruction 
was expository; Duke (2000a) found that there was very little informational texts (e.g., books in 
the library, written materials on the wall) in first-grade classroom, and students only spent 3.6 
minutes per day on reading informational text; Moss and Newton (2002) found that 
informational text only constituted 16% of pages in second-grade basal readers, and 17% in 
fourth-grade basal readers.  
Informational Text and “Fourth-grade” Slump 
This neglect of informational text in early grades may leave many students unprepared 
when they enter the upper elementary school grades, where there is an increased demand for 
reading informational text. Prior to fourth grade, children are at the stage of “learning to read”, 
where most reading activities focus on developing students’ skills in decoding accuracy, 
decoding automaticity, and oral reading fluency (Best, Floyd, Mcnamara, 2008). After 4th grade, 
children are increasingly required to “read to learn”, and they are expected to comprehend large 
amounts of informational text and related vocabulary (Palumbo & Sanacore, 2009). For instance, 
the National Assessment of Educational Progress (NAEP) progressively increases the proportion 
of informational text per grade on its assessment, so that 50% of assessment questions are 
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informational text for 4th graders, 55% for 8th graders, and 70% for 12th graders (National 
Assessment Governing Board U.S. Department of Education, 2009, 2013, 2015). It is suggested 
that the lack of experience with informational text in early grades along with the changes in 
reading requirements contribute to the “fourth-grade slump” (Chall, Jacobs, & Baldwin, 1990; 
Duke, 2000a), a phenomenon that many third graders experience a sudden drop in reading scores 
starting in the area of vocabulary when they enter fourth grade, and the pace of their progress in 
reading development slows substantially around the same time (Chall, 1983; Chall & Jacbos, 
1983).  
Moreover, the “fourth-grade slump” is often reported by teachers in districts and schools 
serving high proportions of economically disadvantaged students (Chall & Jacobs, 2003), and the 
lag in reading achievement of these students becomes greater as they advance through schooling 
(Chall, Jacobs, Baldwin, & Chall, 2009). Given that the neglect of informational text is 
historically associated with “fourth-grade slump,” it is tenable to assume that the insufficient 
experience with informational text would accelerate the lagging performance of students in low-
SES schools, since children in low-SES schools have fewer opportunities to develop their 
informational text reading skills compared to students in affluent schools (Duke, 2000b).  
Rationale for Increasing Opportunity to Learn Informational Text 
The achievement gap between reading informational text and literary text, and the 
association between the neglect of informational text and “fourth-grade slump,” all point to the 
necessity of increasing students’ experience with informational text. The rationale of emphasis 
on increasing reading informational text in early grades is the assumption that students learn 
about information text through exposure and instruction (Duke, 2000a). Extensive experience 
with literary text such as stories, fables, or fairy tales in early grades may not necessarily enable 
young students to learn the language conventions of the informational text (Duke, 2000a; Kamil 
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& Bernhardt, 2004). Further, some scholars have suggested that exposing students to 
informational text in earlier grades increases their reading motivation (Moss, 2003), helps them 
to learn vocabulary, builds relevant schemata, and facilitates understanding of science concepts 
(Gregg & Sekeres, 2006; Spencer & Guillaume, 2006; Pappas, 2006). These benefits may lead to 
an increase in reading ability. 
In fact, studies indicate that students in both low- and high- SES schools benefit from 
authentic literary activities with information text.  Purcell-Gates, Duke and Martineau (2007) 
found that students in low- and high-SES schools displayed the same growth trajectory (i.e., 
grow at the same rate) in comprehending informational text after participating in equivalent 
amounts of literary activities with informational text. This implies that if students in low-SES 
classrooms were exposed to the same opportunities to learn informational text, they could 
perform as well as students from high-SES schools in reading informational text. Moreover, 
Hall, Sabey and McClellan (2005) found students receiving Title I services benefit from 
instruction on major vocabulary words and clue words of informational texts. Therefore, 
teachers, especially teachers in low-SES schools, are supposed to create more opportunities to 
learn informational text by increasing reading time and putting more emphasis on informational 
text in reading instruction.  
“Schooling is viewed as a great equalizer – as a way for children of poverty to acquire the 
requisite knowledge to escape and achieve a better position in society economically, through 
better employment, as well as politically or socially as a well-equipped and informed citizen” 
(Schmidt, Zoido, & Cogan, 2014, p.22).  Considering that students in low-SES schools are more 
likely to experience “fourth-grade slump” (Chall & Jacobs, 2003); that “fourth-grade slump” 
may be associated with the neglect of informational text (Chall, Jacobs, & Baldwin, 1990); and 
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that students in low-SES schools are exposed to a narrower ranges of book selections than their 
peers in affluent schools (Applebee, 1993), it is imperative to provide students in low-SES 
schools with equal or even more opportunity to learn informational text, which may help these 
students to catch up with their more affluent peers. However, fewer studies have explored the 
opportunity to learn in the domain of reading (Lafontaine, Baye, Vieluf, & Monseur, 2015), and 
there are even fewer studies investigating opportunities to learn informational text. It is 
worthwhile to probe opportunities to learn informational text in low-SES schools, and to 
examine to what extent the opportunities to learn informational text in low-SES schools are 
different from those in high-SES schools.  
Aside from “fourth-grade slump”, there is also a reading achievement gap between 
student in low- and high-SES schools, favoring students in affluent schools (Leu, Forzani, 
Rhoads, Maykel, Kennedy, & Timbrell, 2015). The 2011 Nation’s Report Card showed that 
students who were not eligible for the free and reduced-price lunch program scored significantly 
higher than students eligible for free or reduced-price lunch. Even more concerning, the 
achievement gap in reading between economically disadvantaged and economically advantaged 
students is widening (Bailey & Dynarski, 2011; Reardon, 2013), and the reading achievement 
gap may get even larger over time (Leu et al., 2015). Opportunity to learn, which was originally 
defined as the opportunity (i.e., quality of resources, curriculum, instruction etc.) students have 
had to study a particular topic (Banicky, 2000), has been acknowledged as an indicator of 
achievement gap (Heafner & Fitchett, 2015), and it mediates the relationship between SES and 
student achievement (Schmidt, Burroughs, Zoido, & Houang, 2015).  Students in high-SES 
classrooms are more likely to receive more rigorous opportunity to learn, and thus are more 
likely to have a better performance (Schmidt et al., 2015). However, most studies investigating 
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the relationship between SES, opportunity to learn and student performance focused on 
mathematics and science (e.g., Schmidt et al., 2015), and few studies have explored this 
relationship within reading (Lafontaine, Baye, Vieluf, & Monsur, 2015). Although the 
association between SES and reading achievement gap has been acknowledged, little is known 
whether the variations in school SES leads to unequal opportunity to learn in reading; and 
whether unequal opportunity to learn in reading is a factor contributing to the reading 
achievement gap. “Reading is an important gate way to learning and success in school. Children 
who fall behind in reading achievement are unlikely to catch up later” (Leu, et al., 2015, p4). 
Therefore, it is imperative to investigate the relationship between socioeconomic status, 
opportunity to learn informational text, and student performance in reading informational text. 
This is conducive to the understanding of the achievement gap in reading as well as the 
relationship between socioeconomic status, opportunity to learn, and student performance in 
reading informational text. 
Purpose of the Study and Research Questions 
The purpose of this study is to bridge these research gaps in the domain of opportunity to 
learn informational text in elementary grades. There are three primary goals in this study: 1) 
examine students’ opportunity to learn informational text relative to their opportunity to learn 
literary text; 2) investigate if there is inequity between low- and high- SES schools with regards 
to students’ opportunity to learn informational text; 3) explore the relationship between SES, 
opportunity to learn, and student reading performance. This study examined two facets of 
opportunity to learn: content exposure and content emphasis. Specifically, the research goals will 
be addressed by answering three major questions. Given that this study examined two aspects of 
opportunity to learn, i.e., content exposure and content emphasis, there are two sub-questions 
under each major questions.  
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1. What is the opportunity to learn informational text relative to literary text, as 
measured by a nationally representative sample?  
1a.What is the content exposure of informational text relative to literary text in fourth 
grade, 
1b. What is the content emphasis of informational text relative to literary text in 
fourth grade? 
2. Does opportunity to learn informational text and literary text vary across schools with 
different SES, as measured by nationally a representative sample? 
2a. Does content exposure of informational text and literary text vary across schools 
with different SES? 
2b. Does content emphasis of informational text and literary text vary across schools 
with different SES? 
3. What is the relationship between the opportunity to learn informational text, literary 
text, School SES and student informational reading achievement? 
3a. What is the relationship between the content exposure of informational text, 
literary text, school SES and student informational reading achievement? 
3b. What is the relationship between the content emphasis of informational text, 
literary text, SES and student informational reading achievement?  
Significance of the Study 
This study is significant in three ways. First, although previous studies have shown that 
students had limited access to, and spent less time on reading informational text, these studies 
examined teachers and classrooms in limited geographic areas. The present study addresses this 
limitation by investigating how often teachers had their students read informational text (i.e., 
content exposure), and to what extent teachers emphasize informational text in their instruction 
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(i.e., content emphasis), relative to literary text, with nationally-representative samples. Second, 
the study explores content exposure and content emphasis of informational text relative to 
literary text in schools with different SES. The findings of this study will have implication for 
educators, especially educators concerned with achievement gaps between economically 
advantaged and disadvantaged students, on the amount and quality instruction of informational 
text – which has meaningful implications for post-secondary education access and future job 
prospects. Third, as there is a scarce literature investigating student opportunity to learn in the 
area of reading. This study is to extend the understanding of the relationship between SES, 
opportunity to learn, and student reading performance by including content exposure and content 
emphasis.  
Definitions of Key Terms 
Defining Informational Reading Performance 
Being literate in the twenty-first century is more than the ability to enjoy works of 
literature. According to New Literacies, a literate citizen should also be able to use technology to 
locate, evaluate, synthesize, and utilize information to solve problems (Leu, Kinzer, & Coiro, 
2004). Although the ability to use technology is a new requirement in New Literacies, the ability 
to locate, evaluate, synthesize and use information is essential in reading both print and online 
text. Therefore, in the present study, informational reading performance is defined as student 
performance in acquiring and use information, which involves the ability to retrieve and recall, 
integrate and interpret, critique and evaluate what they have read in print text (Mullis, Martin, 
Kennedy, Trong, & Sainsbury, 2009; National Assessment Governing Board U.S. Department of 
Education, 2010). 
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Defining Informational Text and Literary Text 
Text type usually refers to text genre, which takes into account the purpose and linguistic 
features of that text type (Littlefair, 1991). In the field of literacy, many terms have been used to 
delineate text type (Maloch & Bomer, 2013; Park, 2008). Some scholars categorize texts into 
fiction and nonfiction (Beghtol, 2001), narrative and non-narrative (Beghtol, 2001; Maloch & 
Bomer, 2013), and narrative and informational text (Kletzien & Dreher, 2004).  However, these 
distinctions have limitations. Specifically, fiction and non-fiction differentiate text based on text 
content. Fiction discusses the world of imagination, and nonfiction presents factual informational 
in real world; narrative and non-narrative differentiate text based on text structure, as narratives 
usually follow story-based, chronological structure--- a sequence of casually related events, 
whereas non-narratives do not follow this structure. The distinction between fiction and non-
fiction, and the distinction between narrative and non-narrative, do not take into account the 
purpose of a text. The distinction between narrative and informational text is not based on the 
same criterion, which is confusing: narrative is related to text structure, while informational is 
about the purpose of text. In addition to fiction/nonfiction, narrative/non-narrative, 
narrative/informational, some scholars categorize text in a more restricted way and identify more 
than two genres. Duke, Caughlin, Juzwik and Martin (2012) identified five text genres including 
narrative, expository, procedural, persuasive, and dramatic. However, categorizing text in a 
restricted way may leave out some text types that students read in and out of school. For 
example, poem does not belong to any of the five genres.  
The present study follows the terms adopted in large-scale national and international 
reading assessment, NAEP and PIRLS, which categorize text into literary or informational based 
on students’ reading purpose in and out of school (National Assessment Governing Board U.S. 
Department of Education, 2009, 2013, 2015; Mullis, Martin, Kennedy, Trong, & Sainsbury, 
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2009). According to NAEP and PIRLS, the purpose of literary text is to offer students literary 
experience, with which students get involved in events, atmosphere of settings, actions, feelings, 
and ideas of characters, whereas the purpose of informational text is to present facts, with which 
students acquire information about the natural or social world (Mullis et al., 2009). The adoption 
of literary and informational text in present study is justified by two reasons. First, text purpose 
is the primary aspect of genre and the purpose of a text determines its linguistic features 
(Chapman, 1999; Littlefair, 1991). The distinction between literary and informational will 
address the limitation of the distinction between fiction/nonfiction, narrative/non-narrative and 
also avoid the confusion caused by the distinction between narrative and informational. Second, 
informational text can be regarded as macro genres, also called secondary genres, which group 
elemental genres of the same “family” (Martin, 2002). Under the macro genre of literary text, 
elemental genres include stories, fables, fictions, legends, dramas, poetry and etc. Under the 
macro genre of informational text, elemental genres include expository, historical, scientific and 
technical texts, argumentation, and procedural texts and documents. Therefore, literary and 
informational as macro genres will cover all text types.  
Defining Opportunity to Learn 
Opportunity to learn (OTL) is a concept introduced by Carroll (1962), which initially 
refers to the time allocated to learn specific content. For more than 50 years, OTL has been used 
to frame the inquiries of educational resources and its relations with student achievement 
(Wilson, Madjar, & McNaughton, 2016), and Carroll’s definition has been extended to a more 
complex concept. A broader notion of OTL includes teacher quality, curriculum, resources, 
peers, community etc. (Schmidt, Burroughs, Zoido, & Houang, 2015). The conception of OTL 
that guides this study follows the definition used by Wang (1998) and other scholars (e.g., 
Stevens & Grymes, 1993), which contains four defining elements: content coverage, content 
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exposure, content emphasis, and quality of instructional delivery (Stevens & Grymes, 1993; 
Wang, 1998). Content coverage refers to “the coverage of the content that happens because of 
planned instructional activities in school” (Schmidt & McKnight, 2002, p.11); content exposure 
refers to the amount of time spent on certain topics (Abedi & Herman, 2010; Tate, 2005); content 
emphasis is about the relative attention that teachers give to teaching certain content (Abedi & 
Hermna, 2010), e.g., teachers treat a certain content as a major topic, a minor topic, a review 
topic or, not teach at all (Wang, 1998); and quality of instructional delivery “reveals how the 
teaching practices in the classroom impact student academic achievement” (Stevens & Grymes, 
1993, p.5). Among the four elements of OTL, content exposure is a leading variable for 
explaining student achievement (Wang, 1998). Large scale national and international studies 
show that variation in content exposure strongly contributes to achievement gaps (Byrnes & 
Wasik, 2009). Students who get more exposure to a content are more likely to have higher test 
scores in that content (Wang, 1998). Content emphasis is also a significant predictor of student 
achievement, with teachers’ emphasis on the content being positively correlated with student 
achievement in that area (O’Sullivan, Ysseldyke, Christenson, & Thurlow, 1990; Wang, 1998). 
The time spent on a type of text in classroom can be regarded as content exposure of that text 
type, and teachers’ emphasis in a type of text in their instruction can be regarded as content 
emphasis of that text type. In the area of reading instruction, content usually refers to specific 
subject area content. In this study, content refer specific text type (literary vs. informational) that 
teachers taught and students read in classroom. Therefore, content exposure to informational text 
and literary text, as well as content emphasis on informational text and literary text are defined as 
follows: 
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Content exposure to informational text—the amount of time teachers had their students 
read informational text. 
Content exposure to literary text—the amount of time teachers had their students read 
literary text. 
Content emphasis on informational text—the emphasis teachers put on informational text 
during reading instruction. 
Content emphasis on literary text— the emphasis teachers put on literary text during 
reading instruction. 
Structure of the Study 
This study is presented in five chapters, a reference section, and appendix. Chapter 1 is 
the introduction and includes the statement of the problem, the purpose of the research, the 
significance of the study, defining informational text and literary text, defining opportunity to 
learn, the organization of the study. Chapter 2 discusses three theories that frame this study, and 
also a conceptual framework that guides this study. It also reviews the literature including the use 
of informational text in elementary classrooms, SES and reading informational text, and the 
relationship between students’ experience with informational and their reading performance. The 
design and methodology of this study are discussed in Chapter 3. Chapter 4 describes the 
findings that are relevant to each research question. Chapter 5 includes a discussion of the 
findings and implications for future research. 
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CHAPTER 2.   THEORETICAL FRAMEWORK AND LITERATURE REVIEW 
Theoretical Framework 
The RAND Reading Study Group (2002) defines reading as “the process of 
simultaneously extracting and constructing meaning through interaction and involvement with 
written language” (p.11). This indicates that reading is an interactive process, which is under the 
influence of two elements: the reader characteristics and text characteristics. Aside from the 
reader characteristics and text characteristics, other contextual factors, such as teacher’s 
instruction, and reading environment in schools, also influence student reading. Therefore, this 
study draws upon theories in cognitive science (i.e., schema theory), linguistics (i.e., genre 
theory), and education (i.e., opportunity to learn). This chapter first briefly discusses how each 
theory frame this study and how they are correlated with each other, then reviews literature in the 
field.  
Schema Theory 
In the RAND Reading Study Group (2002) model of reading, the first element under 
consideration is reader characteristics, which include the reader’s cognitive capabilities, 
motivation, knowledge, and experiences. Knowledge and experiences are thought to be stored in 
reader’s schemas. The term schema was first introduced by Barlett as “an active organization of 
past reactions or experiences” (1932, p.201).  Since 1980s, this term has been used in reading 
comprehension to describe the important role of background knowledge in the process of 
meaning making (Anderson & Pearson, 1984; Carell, 1981; Hudson, 1982; Rumelhalt, 1980). In 
reading, schema refers to an abstract generic knowledge structure stored in one’s long term 
memory, and this knowledge structure represents concepts, situations, events, objects, and 
relationships (Anderson & Pearson, 1984; Carell, 1981; Hudson, 1982; Rumelhalt, 1980).  
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Before explaining how schema can shape an individual’s meaning-making process, I will 
briefly talk about Kintsh’s (1998) model of reading. Kintsch’s (1998) construction-integration 
(CI) model of reading comprehension includes four levels of processing: the surface code (i.e., 
processing exact words and sentence), the textbase (i.e., determining the meaning expressed by 
the text), the situation model (i.e., understanding about the situation described in the text based 
on individual’s prior knowledge relevant with the situation and reading purpose), and the text 
genre (i.e., text type such as expository text and story). The CI model assumes that the mental 
representation of a text is constructed through making meaning of words and sentences, making 
inference by figuring out the relations between sentences within the text and interpreting the 
situation based on text type and prior knowledge. Kintsch’s (1998) model suggests that a 
successful comprehension is determined by the interaction between the bottom-up and top-down 
process.  In bottom-up process, the reader decodes the graphic symbols (i.e., words) on a page, 
which involves word recognition as well as parsing sentences. In the top-down process, the 
reader constructs a situation model by integrating the information provided by the text with 
relevant prior knowledge as well as the reading purposes. The purpose of constructing a situation 
model is to get a deeper understanding of the text, which requires making inferences; whereas 
inferences are schema-controlled, which need general knowledge about words, syntax, the world, 
and spatial relations (Kintsch, 1988, 2005). If the reader has text-relevant schema, it is easier for 
him/her to make inferences and thus construct meaning.   
Schemas are especially important in the top-down process, since it impacts the readers’ 
interpretation of the text. Three types of schemas influence the top-down process: formal 
schema, content schema, cultural schema (An, 2013). A formal schema is about genre, which 
refers to "background knowledge of the formal, rhetorical organizational structures of different 
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types of texts" (Carrel & Eisterhold, 1983, p.79). Different genres have different structures. For 
example, the structure of fiction (a sub-genre of literary text) usually includes settings (e.g., time, 
place, and characters), events, and reactions (An, 2013). In contrast with stories, expository texts 
(a sub-genre of informational text) usually have structural elements to organize information; 
these structural elements include description, sequence, compare/contrast, cause/effect, 
problem/solution etc. (Meyer, 1985). A reader has schemas for a genre will use relevant 
knowledge or strategies to process that genre, such as locating signal words to make connections 
between the ideas. In contrast, an individual without schemas for a particular genre might have 
difficulty in comprehending that genre. Content schema refers to an individual’s prior knowledge 
relevant to the content domain of the text (Carrel & Eisterhold, 1983).  Content schema “usually 
contains conceptual knowledge or information about what usually happens within a certain topic, 
and how these happenings relate to each other to form a coherent whole” (An, 2013, p.130). For 
example, when reading a manual of instructions for a washing machine, an individual’s relative 
content schema may contain knowledge about the shape, the parts and the functions of a washing 
machine. Cultural schema refers to the knowledge about social norms and conventions shared by 
a group people (An, 2013). Cultural schema contributes reading comprehension when readers 
read text describing events or stories in other cultures. Formal schema, content schema, and 
cultural schema impact the top-down process by assisting readers with constructing meaning 
from a general to a specific approach. In addition to the top-down process, there is one type of 
schema that affects the bottom-up process--linguistics schema. Linguistics schema refers to 
knowledge about vocabulary and grammar (An, 2013). It facilitates readers with decoding the 
passage from the words and phrases. 
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The role of schema in both top-down and bottom-up processes indicates that building and 
activating schema is important to successfully reading both literary and informational texts 
(Little & Box, 2011). Comprehension difficulties usually occurs when readers do not have 
schemas relevant to the text. Children have their schemas developed long before they start 
schooling and individuals construct their schemas about everything through exposure 
(Rumelhalt, 1980). For example, when a first grader reads a story about a little bunny, the 
schema for a bunny might be activated, which might include knowledge such as its diet and 
habitat. The reader’s schema for a bunny might be constructed through a picture, a TV show, or 
her/his experience with a real bunny.  
In summary, schemas are abstract structures that organize the reader’s prior knowledge 
acquired through exposure or experience; they shape an individual’s meaning making through 
top-down and bottom-up processes. Little and Box (2011) asserted that it is teachers’ 
responsibility to help students “build schemas and make connections between ideas” (p.25). To 
help students with reading informational text, teachers need expose children to more 
informational text, which will help them build relevant linguistic, formal, content or even 
cultural schemas. 
Genre Theory 
The reader’s characteristics is one important piece in the puzzle of reading, but the 
features of text—another element in the RAND’s (2002) definition of reading, also influences 
the outcome of  reading comprehension (Pardo, 2004). Text features are usually determined by 
genre. The term genre is applied to categorize text, painting, music, films or other art form. 
Although the term is used in different fields, genre theory in applied linguistics concerns the 
relationship between language and the social context where it is used (Halliday, 1978).  
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Two aspects of text are taken in account in genre: linguistic actions and rhetorical actions 
(Bawarshi & Reiff, 2010).  Linguistic actions refer to language features with which a text is 
constructed (Chapman, 1999); rhetorical actions are about using the text to communicate some 
information to someone in a social context for some purposes (Bawarshi & Reiff, 2010). In short, 
communicative purpose and linguistics features are two important aspects of genre (Chapman, 
1999). Communicative purpose is the primary aspect, since a text is usually written with certain 
purpose, and the purpose determines linguistic features of the text (Duke, Caughlin, Juzwik, & 
Martin, 2012; Littlefair, 1991). For example, if a writer wants to write a story about black bears 
for the purpose of entertaining, s/he may focus on characters, their actions and motivations, 
therefore personal pronouns and descriptive languages will be frequently used. If the same writer 
wants to write an expository text to inform readers of black bear’s habits and behavior, he/she 
may follow a style that is distinctly different from that of the story, and may employ clear, 
concise, and focused language to demonstrate concepts. Texts of a genre share similar purposes 
(i.e., aesthetics, entertaining, informing) and linguistic features. 
Linguistic proprieties such as vocabulary and sentence structures vary across genres, and 
the variation in linguistic properties across genres make one genre easier to read than the other. 
Students generally encounter less difficulty comprehending literary than informational text (Best, 
et al., 2008). Although literary text such stories and fiction may contain unfamiliar information, 
most students have first-hand experience and well-developed world knowledge (i.e., prior 
knowledge about the vocabulary, settings, actions and events described in text) that aids in 
comprehension. Along with world knowledge, the abundant use of personal pronouns, 
conjunctions, and deictic markers (i.e., words referring to people, things location, or time, such 
as this, that, here there, now, whenever), make it easier for students to connect the reading with 
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their life experience (Graesser, McNamara, Louwerse, 2003). In contrast to literary text, in 
informational text, such as expository, there is high density of classificatory and definitional 
terms, diagrams, tables, graphs, unfamiliar technical vocabulary, and inadequate conjunctions, 
which make it more difficult for students to make a coherent representation of the text (Graesser, 
McNamara, Louwerse, 2003). Comprehending informational text have a higher demand on skills 
such as making inferences (Baretta, Tomitch, MacNair, Lim, & Waldie, 2009). As mentioned 
earlier, inferences are schema-controlled, which requires knowledge about words, syntax, 
content, and spatial relations (Kintsch, 1988, 2005). Since linguistics features varies across 
genres, extensive experience with literary text will not contribute to the construction of students’ 
formal schemas and linguistics schemas of informational text. Thus, it is necessary to increase 
students’ experience with informational text in early grades, which can help students build 
relevant knowledge needed for comprehending informational text.  
Opportunity to Learn 
The way to increase students’ experience with informational text is to increase students’ 
opportunity to learn (OTL) informational text. However, not all students have equal opportunity 
to learn informational text.  
In the United States, the education system is decentralized, with the power over education 
reserved to states, local authorities as well as individual schools. State government sets overall 
educational standards to outline basic principles that students need to know, and competencies 
that students are expected to develop at each grade (Shanahan, 2014). This decentralized 
education system gives K-12 schools considerable flexibility on what content to cover and what 
textbook to use (Schmidt & McKnight, 2012). Take English Language and Arts class as an 
example. Although Common Core State ELA standards specifies that by the end of 4th grade, 
students should be able to comprehend informational text, including history/social studies, 
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science and technical texts (CCSS, 2011), usually it is the teachers who decide the text to read, 
the amount of time to allocate, and the amount of emphasis to put on each text type (Shanahan, 
2014). To some extent, this flexibility may unintentionally contributes to unequal content 
exposure and unequal content emphasis across classes and schools (Wilson, Madjar, & 
McNaughton, 2016). In reading instruction, it is plausible to assume that some students have 
more exposure to informational text and their teachers emphasize more on informational text.  
Unequal opportunity to learn (OTL) among schools is usually regarded as an indicator of 
achievement gap (Heafner & Fitchett, 2015). Students receiving more rigorous OTL in a content 
area are more likely to have higher achievement scores in that content area (Schmidt, Burroughs, 
Zoido, & Houang, 2015). Therefore, it is reasonable to assume that the achievement gap between 
reading informational text and reading literary text, and the variations in reading performance 
across classes and schools are partially due to unequal OTL in informational text and literary 
text. 
OTL is associated with student achievement, and it mediates the relationship between 
socioeconomic background and student achievement. Students in high-SES classrooms are more 
likely to receive more rigorous opportunity to learn, and thus are more likely to have a better 
performance (Schmidt, et al., 2015; Schmidt & McKnight, 2012).  Moreover, the disparities in 
school SES, such as funding inequalities, also result in unequal OTL. Affluent schools can 
provide students with more informational texts, or technologies to get access to informational 
text online (Leu, et al., 2015). In fact, students in low-SES schools are exposed to a narrower 
ranges of book selections than their peers in affluent schools (Applebee, 1993). Therefore, it is 
reasonable to assume that there is a disparity between high- and low-SES schools in terms of 
student opportunity to learn informational text, and this disparity leads to the achievement gap.  
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Figure 2.1  Theoretical Model of the Relationship between SES, OTL and Student Reading 
Achievement. 
Summary 
So far, schema theory, genre theory and the concept of opportunity to learn are brought 
together to justify the rationale of increasing the reading of informational text in early grades, 
and the rationale of my research hypotheses. Figure 2.1 displays how these theories are 
connected to each other and how they frame my study. Reading is an interactive process between 
reader and text, and reading is a skill which is taught and learnt within a social context (e.g., 
schools, classrooms).  The context determines the amount of time students read each type of text. 
The context also has an influence on teachers’ emphasis on each type of text during reading 
instruction. Having students to read more informational text and teachers emphasizing more on 
teaching informational text will create more opportunities to learn informational text. With these 
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opportunities, students can gain knowledge about the linguistics features, structures, and topics 
of informational text, and stored the knowledge in long term memory in the form of schema, 
which is conducive to informational text comprehension. However, opportunity to learn 
informational text varies across schools and the variation is usually associated with the 
socioeconomic status of the schools, as students in affluent schools are more likely to receive 
more rigorous opportunity to learn.  
Literature Review 
In Chapter 1, I mentioned that the current study aims to answer three major questions. 
The first question address students’ opportunity to learn informational text relative to their 
opportunity to learn literary text; research question 2 is about the differences between students’ 
opportunity to learn informational and literary texts in schools with different SES; and the last 
research question aims at the relationship between SES, students’ opportunity to learn 
informational and literary texts, and student performance in reading informational text. A series 
of literature reviews was conducted to address each of the three areas. During the review process, 
ERIC was used to locate relevant articles. Google Scholar was also used to retrieve articles that 
were not included in the databases. “Reading”, “informational text”, “literary text”, 
“elementary”, “reading performance”, “opportunity to learn”, “economically disadvantaged”, 
and “SES” were used primarily as key words. “Expository” was added latter as a keyword, since 
expository is a subgenre of informational text, and is under examination more often than any 
other informational text. Considering this study tries to explore recent status/condition of reading 
informational text relative to literary text, the searching for the research articles was narrowed to 
studies published between 2000 and 2017. The literature review generates several findings 
relevant to my research questions.  
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Opportunity to Learn Informational Text in Elementary Classroom 
In 2000, Duke’s pioneering report about the use of informational text in early elementary 
grades revealed that students in early grades had inadequate exposure to informational text 
compared to literary text. Informational text only comprised a small portion of classroom library, 
or print on the wall, and on average only 3.6 minutes per day were spent on reading 
informational text. In recent years, CCSS require students to learn to read and write complex 
literary and informational text, and CCSS also require teachers to teach more informational text 
than in the past (Shanahan, 2014). Duke’s report along with the special emphasis on the reading 
of informational text in Common Core State Standards appears to have had an impact. Scholars 
have noticed that the proportion of informational text in text books has increased. By using 
content analysis, Moss (2008) examined the quantity of informational text in two California-
adopted basal readers in grades one through six. She categorized pages and selections based on 
genres, and calculated number of pages and number of selections for each genre.  She found that 
40% of pages/selections in both series were nonfiction text, and 50% of the nonfiction text were 
expository text, and 33% were literary nonfiction, which is more than what she and colleague 
found in 2002. The results of this study indicate that elementary textbook writers have received 
the message that reading informational text is critical for student career and college readiness, 
and have created or included more informational texts in elementary textbooks.  In addition, 
scholars also found that academic associations have recommended more informational books to 
K-5 teachers. For instance, Dreher and Kletzien (2016) identified all books on the National 
Science Teachers Association (NSTA), the National Council for the Social Studies (NCSS), and 
Teacher’ Choices lists from 2001, 2002, 2011, and 2012. They found that the percentage of 
informational books recommended increased from 58% in 2001-2002 to 69% in 2011-2012.  
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It is encouraging to see that the proportion of informational text in textbooks has 
increased, and more informational books have appeared on recommended booklists, however, 
student opportunity to learn informational text, to some extent, depends on their teachers’ 
attitudes toward informational text and to what extent they include informational text in their 
instruction. Although most elementary teachers agreed on the cognitive, linguistic, and 
motivational benefits of informational text (Ness, 2011), and most elementary teachers believed 
that informational text was most important for their students to read (Norman & Roberts, 2014), 
recent studies still suggest that elementary teachers gave less attention to or allocated less time 
on informational text compared to literary text in their daily instruction. Yopp and Yopp (2006) 
asked 1,144 teachers teaching preschool through third grade about book titles they read aloud to 
their students. They found that only 8% of the reported books were informational text, whereas 
91% were literary text. Jeong, Gaffney and Choi (2010) investigated the proportion and the 
reading experience of informational text relative to that of literary text in second- to fourth-grade 
classrooms. Their study showed that informational text constituted 14% of the classroom library. 
On average teachers spent less time per day on teaching informational texts than literary texts in 
these grades. In another study, Ness (2011) administered a self-report survey to 318 K-5 teachers 
in six states, and found that teachers spent 31.55 minutes per day teaching informational text in 
their instruction and on average, classroom libraries contained 32.77% informational text. In 
addition to teachers’ self-report, responses from students also confirmed that there was less 
opportunity to learn informational text than literary text in elementary classrooms. For instance, 
Gallo and Ness (2013) surveyed 78 third-graders asking how frequently they read informational 
text. The third graders surveyed reported that they read informational text less often than literary 
text.   
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These studies all point to the fact that students were underexposed to informational text 
compared to literary text, however, several limitations were found in these studies. First, a 
majority of these studies examined teachers or classrooms across grades. Specifically, Yopp and 
Yopp (2006) surveyed prek-3 teachers; Jeong, Gaffney, and Choi (2010) visited second-, third- 
and fourth-grade classrooms; and the participants of Ness’ (2011) study were K-5 teachers. Few 
studies focused only on fourth grade. Many students experience a sudden drop in reading scores 
when they enter fourth grade; Common Core State Standards call for 50/50 split of literary text 
and informational text at fourth grade; and in NAEP reading assessment for students in 4th grade, 
50% of the assessment passages are informational text. All these suggest that 4th grade is a 
turning point for students’ literacy development, which deserves more scrutiny in terms of 
reading informational text and literary text. Examinations on other grades may not provide 
meaningful implications for 4th grade. Second, these studies are limited in that the samples were 
randomly selected from a narrow geographic areas. Although the sample sizes of these studies 
are adequate, survey studies without systematic sampling techniques may lead to some 
discrepancies in the findings. For example, Jeong et al (2010) found teachers in the Midwest 
U.S. spent 11 minutes per day reading informational text at fourth grade, whereas the results of 
Ness’ (2011) study indicated 38 minutes at the same grade level in southern states. Therefore, 
studies with larger sample sizes which can represent nation-wide 4th grade teachers or 4th grade 
classrooms are needed to investigate the reading of informational text more consistently. Third, 
the studies reviewed so far only looked at the amount of time spent on informational text, and the 
proportion of informational text in classroom library, which are pertinent to content exposure of 
informational text. As opportunity to learn is a multifaceted concept, other elements of 
opportunity to learn informational text, such as content emphasis should also be investigated. My 
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dissertation study will extend previous studies by comparing content emphasis of informational 
text relative to content emphasis on literary text in fourth-grade classrooms. 
Opportunity to Learn Informational Text and SES 
In addition to content exposure and content emphasis, a broader concept of opportunity to 
learn also includes teacher quality, curriculum, and resources (Schmidt et al, 2015). Regarding 
teacher quality, curriculum and resources, some studies have found that economically 
disadvantaged students are less likely to get access to qualified teachers, rigorous curriculum and 
adequate resources (Akiba, LeTendre, & Scribner, 2007). This implies that opportunity to learn 
is closely associated with socioeconomic status (SES) and educational equity/inequity (Schmidt 
et al, 2015). Educational equity does not mean that all students are provided with equal 
opportunity-to-learn. In fact, it advocates that disadvantaged students should be provided with 
more opportunity-to-learn than their better-off peers. Although the discrepancy between student 
opportunity to learn informational text and literary text has been identified, yet fewer studies 
have explored whether students in low-SES classroom are provided with equal or even more 
opportunities to learn informational text and literary text, compared to their better-off peers.  
Pentimonti, Zucker, Justice and Kaderavek (2010) explored the types of texts read in 
early childhood classrooms primarily serving 4-year old children reared in poverty. They 
analyzed the reading logs form 84 early childhood teachers who participated in a 30-week 
reading project in Ohio and Virginia. The researcher analyzed the texts that teachers reported 
reading to pupils during the 30 weeks, and coded them into four genre categories: literary, 
informational, mixed, and other. They found that literary text was consisted of 82% of the coded 
texts, whereas only 4% of the coded text were informational. The results indicate that literary 
text dominates read-alouds, and informational text were rarely used in early childhood 
classrooms severing economically disadvantaged students. Pentimonti and colleagues (2010) 
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extended other studies by showing that economically disadvantaged children, like other children, 
were offered less opportunity to learn informational text than literary text. However, the low-
SES classrooms under investigation primarily serve 4-year olds, which provides limited 
implications to 4th grade classrooms. Moreover, without comparing the reading of informational 
text in classrooms serving affluent students, an examination on the reading of informational text 
in low-SES classrooms only will not contribute to the understanding of the gap between low- and 
high-SES classrooms in terms of opportunity to learn informational text and literary text.  
In fact, I only found one study which explored the opportunity to learn informational text 
and literary text in both low- and high-SES classrooms. More than a decade ago, Duke (2000b) 
visited 20 low- and high- SES first grade classrooms in terms of the print environment and 
reading experience offered to first graders. She examined the classroom library, class 
environment, and daily reading activities of these classrooms and found that informational texts 
were even less likely to be found in low SES classroom, and the average time spent on reading 
informational text in low-SES classroom was 1.9 minutes per day compared to 3.6 minutes per 
day in high-SES classrooms. Although Duke’s (2000b) study revealed the gap between low-SES 
and high-SES classrooms in terms of the portion of informational text in print environment and 
the time spent on reading of informational text (i.e., content exposure), yet it is not up-to-date 
and content emphasis of learning informational text was not under the scope of her study. Given 
that CCSC are implemented in recent years, and CCSS direct special emphasis on informational 
text than in the past (Shanahan, 2014). A scrutiny of content exposure and content emphasis of 
informational text relative to literary text in both low- and high-SES 4th grade classrooms is 
needed for addressing education equity issues in reading. Study like this will fill the gap in 
opportunity to learn in reading. 
27 
 
Opportunity to Learn Informational Text and Reading Performance 
Aside from education equity, opportunity to learn has also been used to frame the 
inquiries of educational resources and its relations with student achievement (Wilson, Madjar, & 
McNaughton, 2016). Students who get more exposure to a content and whose teachers put more 
emphasis on a content, are more likely to have higher test scores in that content (O'Sullivan, 
Ysseldyke, Christenson, & Thurlow, 1990; Wang, 1998). Although fewer studies have explored 
the opportunity to learn in the domain of reading (Lafontaine, Baye, Vieluf, & Monseur, 2015), it 
is reasonable to assume that students with more opportunity to learn informational text are more 
likely to perform better in reading informational text. The rationale of the assumed positive 
relationship between the two is based on schema theory and genre theory. Schema theory and 
genre theory suggest that increasing students’ experience with informational text will help 
students build relevant knowledge about informational text; and any approach to teaching the 
structures of informational text improves student comprehension, since understanding to the 
underlying structures helps students relate ideas to one another, and this makes the text more 
understandable (Duke & Pearson, 2008). Although theories in reading and in linguistics lend 
theoretical supports to the positive association between opportunity to learn informational text 
and student performance, the existing but very scarce quantitative studies do not agree on the 
relationship between the reading of informational text and students’ reading performance.  
Results of the 1995 NAEP reading assessment revealed that fourth graders who read 
more magazines and informational books had higher scores in reading achievement than students 
without experience with such texts (Campbell, 1995). Yet, this indicates a correlation rather than 
a causal relationship. Moreover, this relationship might be spurious, since other possible factors 
that might influence students’ reading performance were not taken into consideration. It is 
plausible that students who read more magazines and other informational text also read a lot 
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literary text such as fictions; it is also plausible that students who read these texts were highly 
motivated. Fortunately, an experimental study involving 72 second graders provided empirical 
evidence on a positive relationship between opportunity to learn informational text and student 
comprehension in informational text. Hall, Sabey and McClellan’s (2005) found that exposing 
students with informational texts and providing them with extensive opportunities to employ 
relevant comprehension strategies (i.e., content exposure) can increase students’ text structure 
awareness of informational text, which in turn can facilitate their comprehension in 
informational text.  
 The positive relationship between the content exposure of informational text and 
students’ comprehension is found in another study. Kraemer, McCabe and Sinatra (2012) 
examined the effect of teachers’ read alouds of informational text on students’ listening 
comprehension of informational text. Seventy-seven first graders were assigned to experimental 
groups or control groups. The experimental groups heard informational text for four weeks 
whereas the control groups received no intervention. The researchers found the students who 
were exposed to more expository-type read-alouds in class were more likely to score higher in 
listening comprehension of expository texts. Although this study indicates that exposing students 
to informational text can improve students’ listening comprehension of the text type, yet 
listening comprehension is different from reading comprehension. The results of this study can 
provide limited implication on the relationship between reading informational text and students’ 
reading achievement.  
In fact, other studies yielded mixed findings with regards to the relationship between the 
reading of informational text and students’ reading performance. In a longitudinal experimental 
study conducted by Purcell-Gates, Duke and Martineau (2007), ten grades two and three classes 
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were randomly assigned to receive instruction either with or without explicit teaching of features 
of informational texts over a one- or two- year period. The results of the study showed that 
explicit teaching of linguistic features of informational text had no impact on children’s growth 
in ability to read and write these texts. Students with more explicit instruction did not grow at a 
faster rate than those with less explicit instruction, implying that additional emphasis of 
informational text (i.e., content emphasis of informational text) in reading instruction does not 
facilitate the students’ growth in comprehending that text. The results of this study was 
corroborated by Baker and colleagues (2011), who found that additional informational books in 
the classroom and specific instruction in using these books had minimal impact on student 
achievement. 
Aside from the insignificant association between content emphasis of informational text 
and student performance, insignificant or even negative relationships between content exposure 
of informational text and student performance were also found. Topping, Samuels and Paul 
(2008) found that non-fiction reading was negatively associated with reading achievement gain 
across all grades. 
Despite that policy makers and scholars encourage teachers to increase student 
opportunity to learn informational text by increasing the exposure to informational text, or by 
offering explicit instruction on informational text, empirical studies do not converge on the 
relationship between opportunity to learn informational text and student reading performance. 
One explanation for the inconsistent results might be the design of these studies. Most of the 
studies reviewed in this section employed experimental design. As pointed out by Schanzenbach 
(2012), a limitation of experimental design is external validity, that is, whether the impact 
identified in an experiment can be replicated with a different population in a different setting. In 
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experimental studies, investigations are conducted in artificial situations where all other variables 
are controlled, and the experimental conditions may not always represent real-life situations. 
Given that these results were obtained with a specific population in a specific situation, it is 
plausible that the relationship between opportunity to learn informational text and student 
performance identified in one study cannot be replicated in another. Therefore, a study with a 
nationally representative sample situated in a more general and real-life situation is needed, 
which will contribute to understanding the relationship between student opportunity to learn 
informational text and students’ performance in reading informational text.   
Summary 
The review in this section generates the following findings:1) the exposure to 
informational text in elementary classrooms has increased compared to decades ago, however, a 
majority of these studies only examined the time student spent on reading informational text, and 
the percentage of informational text relative to literary text in classroom print or textbook, few 
studies investigated teachers’ emphasis on informational text relative to literary text; 2) studies 
exploring unequal opportunities to learn informational text among schools serving students with 
different SES is still virtually non-existent; and 3) studies investigating the relationship between 
opportunity to learn informational text and reading performance generated inconsistent results. 
The discrepancies in the findings might be attributed to the fact that these studies are based on 
samples selected from limited geographic areas. This dissertation helps address the gaps and 
limitations by comparing student opportunity to learn informational text and literary text in low- 
and high-SES schools and by probing its relations with student reading performance with a 
nationally representative sample.   
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CHAPTER 3.   METHODOLOGY 
Conceptual Model 
Guided by schema theory, genre theory, and the concept of opportunity to learn, this 
study 1) examined students’ opportunity to learn informational text relative to their opportunity 
to learn literary text; 2) investigated if there is inequity between low- and high- SES schools with 
regards to students’ opportunity to learn informational text; 3) explored the relationship between 
SES, opportunity to learn and student reading performance. The following conceptual map (see 
Figure 3.1) guided my exploration of each of my research questions.  
 
 
Figure 3.1  Conceptual Model of the Relationship between SES, OTL and Student Reading 
Achievement.  
This conceptual model is based on three assumptions. The first assumption is about how 
students learn to read or write a type of text. According to Duke (2000a), students learn a type of 
text through the exposure with the type of text (Duke, 2000a). The way to increase students’ 
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exposure with a type of text is to increase students’ opportunity to learn (OTL) that text type. 
The second assumption relates to the relationship between OLT and student performance. The 
variations in OTL between schools have been found to be closely associated with the differences 
in student achievement (Schmidt, et al., 2015). The third assumption is on the association 
between SES, OTL, and student performance. Schmidt and colleagues (2015), proposed a 
mediation model which captures the relationship between SES, OTL and student achievement. In 
their model, SES not only has a direct effect on student achievement but also an indirect effect 
through OTL, which indicates that a) OTL directly predicts student achievement, b) high-SES 
students are more likely to get access to rigorous OTL, and c) high-SES students tend to have 
higher achievement scores and this is partially due to the fact that these students are more likely 
to receive rigorous OTL (Schmidt, et al., 2015). In Schmidt et al.’s model, OTL is defined 
strictly by content exposure-- the amount of time spent on certain topics (Abedi & Herman, 
2010; Tate, 2005). The conceptual model displayed in Figure 3.1 also takes into account content 
emphasis-- the relative attention that teachers give to teaching certain content (Abedi & Hermna, 
2010), since content emphasis is positively related with student achievement (Wang, 1998).  
Therefore, this study suggests that both content exposure to and content emphasis of 
informational text are directly associated with student informational reading achievement, SES 
directly relates to student informational reading achievement but also indirectly relates to it 
through content exposure of informational text and content emphasis of informational text.   
Hypotheses 
Based on my research questions and the conceptual framework, I propose the following 
hypotheses:  
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1) In a large nationally-represented sample, students in 4th grade had more content 
exposure and content emphasis of literary text than informational text.  
2) Students in low-SES schools had less content exposure and content emphasis of 
informational text and literary text than their peers in high-SES schools. 
3) Content exposure to and content emphasis of informational text and literary text are 
positively related to student reading performance. 
4) School SES is positively associated with content exposure to and content emphasis of 
informational text and literary text. 
5) School SES has a direct effect on student reading performance. 
6) School SES has an indirect effect on student reading performance through content 
exposure and content emphasis. 
Data Sources 
In order to answer above questions, data from two large-scale assessments data sets were 
used in this study: The Progress in International Reading Literacy Study 2011 (PIRLS 2011) and 
the National Assessment of Educational Progress 2011 (NAEP 2011). PIRLS is an international 
assessment sponsored by the International Association for Evaluation of Educational 
Achievement (IEA), which takes place every five years world widely to measure students’ 
reading ability and the factors associated with it (Mullis, Martin, Kennedy, Trong, & Sainsbury, 
2009). PIRLS focuses on fourth graders’ reading achievement and their reading experience both 
in and out of school (Mullis et al., 2009). Similar to PIRLS, NAEP is also a large-scale 
assessment. It is the largest nationally representative assessment of what American students 
know and can do in various subject areas. Reading is one of the assessment subject areas. The 
NAEP reading assessment measures student reading ability in grades 4, 8, and 12 by asking them 
to answer questions based on reading grade-appropriate passages (National Assessment 
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Governing Board U.S. Department of Education, 2010). The final sample used in data analyses 
include 370 (unweighted) schools from the PIRSL 2011, and 8500 (unweighted) schools from 
the NAEP 2011 reading assessment.  
The rationale for choosing PIRLS and NAEP datasets are based on the following reasons. 
First, PIRLS and NAEP define “reading” similarly (Binkley & Kelly, 2003). PIRLS defines 
reading as “the ability to understand and use those written language forms required by society 
and/or valued by the individual” (Mullis et al., 2009, p.11). NAEP defines reading based on 
several scientific research studies on reading and also based on the definitions of reading used in 
international reading assessments such as PIRLS, Programme for International Student 
Assessment (PISA). Both PIRLS and NAEP assessment framework acknowledge that reading is 
an interactive and constructive process between readers and text; both recognize that contextual 
factors (i.e., school factors and home factors) may influence the development students’ reading 
skills; and both acknowledge that text purpose shapes the reading strategies and assess two 
purposes young readers read both in and out of schools -- reading for literary experience and 
reading for information (Binkley & Kelly, 2003). As the definition of reading is the foundation 
for assessment item development, the overlap in the definition of reading makes it possible to 
conduct studies based on the two data sets and make inferences on student reading achievement. 
Second, both PIRLS and NAEP select nationally-representative samples of fourth graders 
in the United States. PIRLS employs a stratified two-stage cluster sample design: in the first 
sampling stage, schools were selected from a list of all schools in that country with probabilities 
proportional to their size, that is, schools with larger student population have higher probability 
to be sampled; for the second sampling stage, one or more intact 4th grade classes are randomly 
selected from the schools sampled in the first sampling stage (Martin & Mullis, 2012). NAEP 
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reading assessment also employs two-stage sample design. Like PIRSL, in the first stage NAEP 
also selected public and private schools with probabilities proportional to a measure of size based 
on estimated 4th grader enrollment. Then in the second stage, individual student rather than 
intact classes was randomly sampled from selected public and private schools nationwide 
(http://nces.ed.gov/nationsreportcard/reading/moreabout.aspx#students). The two-stage sampling 
technique employed by PIRLS and NAEP ensures a large nationally-representative sample, and 
results based on such sample have the potential to be generalized for policy recommendation 
(Schneider, Carnoy, Kilpatrick, Schmidt, & Shavelson, 2007).  
Third, both PIRLS and NAEP employ standardized tests to examine students’ reading 
performance under two overarching reading purposes: reading for literary experience and 
reading to acquire and use information. The two assessments contained equal proportion of 
materials assessing each purpose and cognitive abilities needed for the two reading purposes 
(Mullis, et al., 2009; National Assessment Governing Board U.S. Department of Education, 
2010). In addition, a variety of authentic texts (i.e., texts that students read in everyday life), 
rather than passages written specifically for a test, were employed as assessment passages 
(Mullis, et al., 2009; National Assessment Governing Board U.S. Department of Education, 
2010). For instance, the informational text that students read in the assessment can be a 
description of science projects for students, or a passage describing bees. The authentic texts in 
the assessment can elicit the full range of comprehension processes that students have in their 
everyday reading experience (Mullis, et al., 2009). The test items include multiple-choice 
questions and constructed-response questions, which aim to assess students’ abilities in 
understanding information, making inferences, interpreting and integrating information, and 
evaluating content elements (Mullis, et al., 2009; National Assessment Governing Board U.S. 
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Department of Education, 2010). Figure 3.2 and Figure 3.3 are extracts from the PIRLS 2011 
and the NAEP 2011 reading assessment.  
Another important reason to employ the two datasets in this study is that the two datasets 
provide information that can be used to answer the research questions. Aside from assessing 
student reading ability through standardized test, both PIRLS and NAEP provide contextual 
information by administering questionnaires to students, parents, teachers, and school principals 
to gather information such as students’ reading experience in and out of school, student family 
background, teachers’ teaching practices, and the demographics of schools. This kind of 
information can be used to help explain gaps in students’ reading performance which are 
associated with unequal opportunity to learn. For this, items from student survey, teacher survey 
and school survey were used.  
  
 
3
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Figure 3.2  Example of informational text and associated test questions in PIRLS 2011 
SOURCE: The PIRLS 2011 Assessment. Copyright © 2009 International Association for the Evaluation of Educational 
Achievement (IEA). Publisher: TIMSS & PIRLS International Study Center, Lynch School of Education, Boston College. 
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  Figure 3.3  Example of informational text and associated test questions in the NAEP 2011 Reading Assessment 
SOURCE: U.S. Department of Education, Institute of Education Sciences, National Center for Education Statistics, National 
Assessment of Educational Progress (NAEP), 2011 Reading Assessment. 
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Despite that PIRLS and NAEP both survey teachers regarding their teaching credentials, 
professional development, teaching experiences, teaching practices etc., the two datasets differ in 
specific survey items with respect to the reading of different types of text and teachers’ 
instruction in different types of text in 4th grade. In the PIRLS 2011, six items asked how often 
teachers had their students read different types of informational and literary text; and in the 
NAEP 2011 reading assessment, six items asked to what extent teachers had emphasized on 
teaching different types of informational text and literary text. These differences make it possible 
to examine if teachers in the U.S. have balanced the reading of informational text and literary 
text in 4th grade, from two aspects—content exposure and content emphasis of the two text 
types. These items also make it possible to investigate the relationship between the content 
exposure of informational text and student informational reading achievement, as well as the 
relationship between the content emphasis of informational text and student reading 
achievement.  
Variable Construction 
The items used in this study are obtained from student, teacher and principal surveys in 
the PIRLS 2011 and the NAEP 2011 reading assessment. Teacher survey is used to construct 
content exposure and content emphasis; items from student survey are used to construct student 
family SES; and items from principal survey are used to construct school SES. Given that a 
major goal of my dissertation is to explore if there is equity/inequity among schools with 
different SES, in terms of student opportunity to learn informational text and literary, all the 
analyses were conducted at school level.  
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Table 3.1  Variables from the PIRLS 2011 data 
Variable Item Item description Original Scale 
Scale after 
recoding 
Content 
exposure of 
literary text 
ATBR07AA  
Short stories (e.g. fables, fairy table, 
action stories, science fiction, 
detective stories) 
1=Every day or almost 
every day 
2=Once or twice a 
week  
3=once or twice a 
month 
4=never or almost 
never use 
4=Every day or 
almost every day 
3=Once or twice a 
week  
2=once or twice a 
month 
1=never or almost 
never use 
ATBR07AB  Longer fiction books with chapters 
ATBR07AC  Plays 
Content 
exposure of 
informational 
text 
ATBR07BA  
Nonfiction subject area books or 
textbooks 
1=Every day or almost 
every day 
2=Once or twice a 
week  
3=once or twice a 
month 
4=never or almost 
never use 
4=Every day or 
almost every day 
3=Once or twice a 
week  
2=once or twice a 
month 
1=never or almost 
never use 
ATBR07BB  
Longer nonfiction books with 
chapters 
ATBR07BC 
Nonfiction articles that describe and 
explain about things, people, events, 
or how things work 
Student Family 
SES indicators 
ASBG05A Do you have a computer at home? 
Yes=1, No=2 Yes=1, No=0 
ASBG05B 
Do you have a study desk/table for 
your use at your home? 
ASBG05C 
Do you have books of your own at 
your home? 
ASBG05D 
Do you have your own room at your 
home? 
ASBG05E 
Do you have internet connection at 
your home? 
ASBG05F 
Do you have Encyclopedia (a book 
or CD) at your home? 
ASBG05G 
Do you have Play Station, Game 
Cube, Xbox, or other TV/video game 
system at your home? 
ASBG05H 
Do you have VCR, DVD, or Blu-ray 
player 
School SES 
indicators 
ACBG03A 
Approximately what percentage of 
students in your school come from 
economically disadvantaged homes? 
1="0 to 10%" 
2="11-25%"  
3="26-50%"  
4="More than 50%" 
4="0 to 10%" 
3="11-25%"  
2="26-50%"  
1="More than 50%" 
ACBG03B 
Approximately what percentage of 
students in your school come from 
economically affluent homes? 
NA 
ACBG05C 
What is the average income level of 
school's immediate area? 
1=High 
2=Medium 
3=Low 
1=Low 
2=Medium 
3=High 
 ACDG09 
Approximately how many books 
with different titles does your school 
library have? 
1="250 or fewer" 
2="251-500"  
3="501-2000"  
4="2001-5000” 
 
Informational 
reading 
achievement 
ASRINF01 
to 
ASRINF05 
Five plausible values on the PIRLS 
informational purpose achievement 
scale 
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Content Exposure of Informational Text 
In the PIRLS 2011 teacher survey, three items (see Table 3.1) from the teacher 
questionnaire asked teachers to rate the frequencies that they had their students read 1) 
“nonfiction subject area books or textbooks,” 2) “longer nonfiction books with chapters,” 3) 
“nonfiction articles that describe and explain about things, people, events, or how things work” 
at four-scale level. These scales were “1=every day or almost every day,” “2=once or twice a 
week,” “3=once or twice a month,” and “4=never or almost never use.” These items are initially 
coded with smaller value referring to more frequent reading of a text type and greater value 
referring to less frequent reading of a text type. These items were recoded before analyses and 
aggregated at school level to indicate the frequency of reading each type of informational text in 
each school. The aggregated frequency of reading different informational text were used to 
examine student exposure to different informational text relative to their exposure to different 
literary text. As one purpose of this study is to examine the relationship between content 
exposure of informational text, SES, and student reading performance, a composite score was 
created by summing up the three items to indicate the construct of content exposure of 
informational text. The composite score was also aggregated at school level.  
Content Exposure of Literary Text 
Literary texts are primarily used in elementary classrooms (Dreher, 2003; Kletzien & 
Dreher, 2004). Reading literary text such as stories or fiction will help students develop their 
skills in decoding accuracy, decoding automaticity, and oral reading fluency (Best, Floyd, & 
McNamara, 2008). These skills are also fundamental for reading other types of text. Therefore, it 
may confound the relationship between content exposure of informational text and students’ 
reading performance and thus, need to be accounted for. In the PIRLS 2011 teacher survey, three 
items (see Table 3.1) from the teacher questionnaire asked how often they had students read 1) 
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“short stories (e.g., fables, fairy tales, action stories, science fiction, detective stories),” 2) 
“longer fiction books with chapters”, and 3) “plays”. In the same way as the informational text 
items, these items are at four-scale level and were recoded before analyses, and were aggregated 
as school level. Then a composite score was also calculated through summing up the three items.  
Content Emphasis of Informational Text 
In the NAEP 2011 reading assessment, three items (see Table 3.2) from the teacher 
questionnaire asked teachers to rate to what extent have they have taught about “argumentation 
and persuasion”, “exposition”, “procedural text” in that year at a four-scale level. These scales 
were “1=Not at all,” “2=Small extent,” “3=Moderate extent,” and “4=Large extent.” These items 
were aggregated at school level for the purpose of examining teacher’s emphasis on instructing 
different informational texts relative to their emphasis on instructing different literary texts. A 
composite score was calculated through summing up the three items for the purpose of 
investigating the relationship between content emphasis of informational text, SES, and student 
performance.  
Content Emphasis of Literary Text 
In the NAEP 2011 reading assessment, three items from the teacher questionnaire asked 
teachers to rate to what extent have they have taught about “fiction”, “literary nonfiction”, and 
“poetry” in that year at the same scale. In the same way as informational text items, these items 
were aggregated at school level and a composite score was calculated through summing up the 
three items. 
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Table 3.2  Variables from the NAEP 2011 data 
Variable  Item  Item description Original Scale Scale after 
Recoding 
Content 
emphasis of 
literary text 
T105601 Taught about fiction this year 1=Not at all 
2=small extent 
3=Moderate 
extent 
4=Large extent 
  T105602 Taught about literary nonfiction this year 
T105603 Taught about poetry this year 
Content 
emphasis of 
informational 
text 
T105604 Taught about exposition this year 1=Not at all 
2=small extent 
3=Moderate 
extent 
4=Large extent 
  
T105605 Taught about argumentation and persuasion 
this year 
T105606 Taught about procedural texts this year 
Student 
family SES 
indicators 
SLNCH05 National School Lunch Program eligibility 1=Yes 
0=No 
0=Yes 
1=No 
B017101 Computer in home 1=Yes 
0=No 
 
B017201 Encyclopedia in home 
B013801 Books in home 1=0-10 books 
2=11-25 books 
3=26-100 
books 
4=More than 
100 books 
 
School SES 
indicators 
C051601 Percent of students eligible for national 
school lunch program 
1=1-5% 
2=6-10% 
3=11-25% 
4=26-34% 
5=35-50% 
6=51-75% 
7=76-99% 
8=100% 
8=1-5% 
7=6-10% 
6=11-25% 
5=26-34% 
4=35-50% 
3=51-75% 
2=76-99% 
1=100% 
C051801 Percent of students eligible for Title I services 1=1-5% 
2=6-10% 
3=11-25% 
4=26-50% 
5=51-75% 
6=76-90% 
7=Over 90% 
7=1-5% 
6=6-10% 
5=11-25% 
4=26-50% 
3=51-75% 
2=76-90% 
1=Over 90% 
PCTWHTC Percent of white students 1=0 
2=1-5% 
3=6-25% 
4=51% or more 
  
Reading 
achievement 
RRPS2 Reading Scale: Information 
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School SES 
The strong and positive relationship between SES and student achievement has been 
established, and students from affluent families are more likely to have higher scores on 
standardized tests (Sirin, 2005). In addition to family SES, socioeconomic status at school level 
and community level are also associated with student achievement (Perry & McConney, 2010; 
Sirin, 2005). It seems that students in high-SES schools or live in affluent neighborhood have 
higher achievement scores (Perry & McConney, 2010). Studies based on large-scale assessment 
data which examine the relationship between school SES and student achievement, or controlling 
the effect of school SES, tend to obtain school SES through aggregating student family SES 
(e.g., Perry & McConney, 2010). School SES constructed solely by aggregating student family 
SES is inappropriate for explaining differences between schools, since it may introduce the issue 
of exception fallacy, which occurs when making inference about a group based on exceptional 
individual cases (Sirin, 2005). Therefore, in this study, the construct of school SES was 
constructed with indicators in schools as well as student family SES indicators. The school SES 
indicators include proportion of minority student served, and the proportion of low-family 
income students served. The rationale of taking into account the two factors is based on their 
association with the social and economic conditions of students: minorities are more likely to 
live in low-income households and are likely to attend under-funded schools; and family income 
largely determines neighborhood the students live and schools they attend (Sirin, 2005).  
Four items (see Table 3.1) from the PIRLS 2011 principal survey was used as school SES 
indicators. The four items respectively asked the proportion of economically disadvantaged 
students, the proportion of the economically affluent students the school served, the average 
income of the neighborhood where the school is located, and number of books with different 
titles in school library. The items asking the proportion of economically disadvantaged and 
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economically affluent students are at four-scale level: 1="0 to 10%", 2="11-25%", 3="26-50%" 
and 4="More than 50%". The scale of the item addressing the average income of the 
neighborhood is 1=High, 2=Medium, 3=Low. For analysis purpose, the item about the 
proportion of economically disadvantage students and average income of the neighborhood item 
was recoded reversely with higher value indicating high-SES. 
In addition to school SES indicators, student family SES indicators were also used to 
avoid the occurrence of ecological fallacy. Home resources such as books, computers, a study 
room, and study support after schools are frequently used an indicator of student family SES in 
recent years (Duncan & Brooks-Gunn, 1997; Sirin, 2005). Validity and reliability tests show that 
a composite score of home possession items can accurately reflect family wealth (Traynor & 
Raykov, 2013). In educational research, composite scales of home possession items have often 
been constructed by simply summing up, averaging, or classifications into only a few categories 
(May, 2006).  In the PIRLS 2011, six home possession items (see Table 3.1) were used as 
student family SES indicators. These items asked students if they have a computer, study desk of 
their own, books of their own, own room, encyclopedia, game system, and VCR, DVD or Blu-
ray player. In this study, these binary items were be first added up to indicate student family 
SES, and then aggregated at school level to obtain a mean student SES of a school. The mean 
student family SES was used as another indicator of school SES. The mean student family SES 
along with the other four school SES indicators were used in a latent profile analysis and 
structural equation modeling for the purpose of addressing research questions two and three.  
Similarly, in the NAEP 2011, three items (see Table 3.2) from school survey was used as 
school level SES indicators. The three items respectively asked the principal to report percent of 
students eligible for national school lunch program, percent of white students, and percent of 
46 
 
 
 
students receiving targeted Title I services. The proportion of students eligible for free or 
reduced-price lunch program is usually an indicator of school SES (Sirin, 2005). Receiving 
targeted Title I funded services is another proxy for school SES, since Title I funds of the 
Elementary and Secondary Education Act (ESEA) are granted to public schools for the purpose 
of providing academic support and creating learning opportunity to students from low-income 
family (United States, 1965). Minorities are more likely to live in low-income households (Sirin, 
2005). Therefore, the percent of white students in school, to some extent, can also indicate 
school SES. The original scale of the three items are from one to nine, with greater value 
indicating greater proportion of those students. Items asking the percent of students eligible for 
free or reduced lunch program and the percent of students receiving Title I funds were recoded 
reversely. The item about the proportion of white students does not need recoding. Therefore, 
after recoding, greater values in the three items indicate higher school SES. Given that the 
percent of white students is not as accurate as Title I funds and free/ reduced-price lunch 
eligibility in terms of reflecting school SES; and that “schools can vary in their definitions of 
who is and is not eligible for Title I” (Lubienski & Lubienski, 2005, p.26), I followed Lubienski 
and Lubienski’s (2005) approach of creating school SES by assigning different weights to the 
three indicators. Considering the percentage of students eligible for free or reduced-price lunch is 
most reliable, whereas percent of white students is least reliable among the three, I counted lunch 
eligibility four times as heavily as percent of white students, and two times as heavily as Title I 
eligibility.  
In the NAEP 2011(see Table 3.2) student survey, books in home, eligibility for free or 
reduced-price lunch, computer in home, encyclopedia in home, and magazine at home were used 
to indicate student family SES. All items except for books in home, were “yes” or “no” 
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questions. Books at home item is on four-level scale with greater number indicating more books. 
As the four items are at different scale, simply adding up may not generate a reliable composite 
score of student family SES. For example, a composite score of a student eligible for lunch 
program might get a higher composite score than a student ineligible for lunch program. Given 
that eligibility for free or reduced-price lunch is a more accurate proxy for student family SES 
than other home possession items, and that the four items are at different scale, I also assigned 
different weights to the four items before constructing a total composite score of student family 
SES. Specifically, I first recoded lunch eligibility item (originally 1=Yes, 0=No). Then I counted 
lunch eligibility six times as heavily as possession of encyclopedia, and two times as heavily as 
possession of computer. After assigning weights, I added up the four items to get student family 
SES. Then student family SES were aggregated at school level to get the mean student family 
SES of a school. The mean student family SES along with the other three school SES indicators 
were used in a latent profile analysis to group schools at different SES level to address research 
question two.  
Measure of Reading Performance 
The purpose of PIRLS and NAEP reading assessment is to estimate the performance in 
reading of a group of students (e.g., students of a nation) or subgroup of students (e.g., students 
of a state) rather than individual students (von Davier, Gonzalez, & Mislevy, 2009). Estimating 
population performance based on precise measures for individual student is not cost-effective 
(Rutkowski, von Davier, & Rutkowski, 2013). Therefore, PIRLS and NAEP, like any other 
large-scale assessment, employ multiple matrix design to assign assessment passages and test 
items, which enables estimating population parameters without accurate individual estimates 
(Rutkowski, von Davier, & Rutkowski, 2013). In multiple matrix design, the test item pool is 
divided into blocks of items and each block is paired with another block in the form of test 
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booklet. For example, the PIRLS 2011 assessment test pool is consisted of ten 40-minute blocks 
of passages and test items (five blocks of informational text, and five blocks of literary text). The 
ten test blocks were distributed across 13 test booklets, and each booklet is a paired combination 
of two blocks (Mullis, et al., 2009). The paring of testing blocks was designed in a systematic 
way. A literary text block was usually paired with an informational text block; and a block that 
appeared in multiple booklets were paired with different blocks each time (see Figure 3.4). 
Similarly, the NAEP 2011 reading assessment contains ten 50-minute blocks, which were 
distributed in 60 booklets (https://nces.ed.gov/nationsreportcard/tdw/print_page.aspx). This 
matrix sampling design ensured that all the test items were covered through these partially linked 
booklets (von Davier, Gonzalez, & Mislevy, 2009), and that there were good links among the 
literary text and informational text (Mullis, et al., 2009).  
As each student was assessed through only one booklet, there is a substantial amount of 
missing data (Johnson, 1989), and the PIRLS assessment and NAEP assessment employ 
plausible value methods to indicate a distribution of student reading performance for the 
population or the subpopulation of interest (Rutkowski, Gonzalez, Joncas, & von Davier, 2010). 
Plausible values are appropriate for making inferences about the targeted population, such as 
school, state, country (OECD, 2009; Rutkowski, Gonzalez, Joncas, & von Davier, 2010). In my 
dissertation study, the five plausible values indicating student performance in reading for 
information subscale in the PIRLS 2011 data, and the five plausible values in the informational 
reading subscale in the NAEP 2011 data were used. As my dissertation study examines the 
relationship between OTL in schools, school SES and student reading performance, the plausible 
values obtained from the two data sets get aggregated at school level. Therefore, reading 
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performance in this study refers to the mean performance of a school in PILRS and NAEP 
informational reading subscales.   
 
Figure 3.4  PIRLS 2011 Student booklet BIB design. 
Note: L1-L5 refer to literary text block 1 to 5, I1-I5 refer to informational text block 1 to 5. 
Source: PIRLS 2011 Assessment Framework, p.65 
 
Sampling Weight 
Both PIRLS and NAEP employed two-staged sampling technique to select nationally 
representative samples. Sample units selected in this way do not have same weight. In the PIRLS 
2011 and the NAEP 2011, sampling weights (both school-level and student-level weights) are 
provided to account for the fact that sample units are selected with different probabilities and 
ignoring sampling weight will lead to biased results. Given that all the analyses were conducted 
at school level, school-level weights were included in analysis. All the variables were weighted 
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in SPSS (version 24) by total school weight provided in the PIRLS and NAEP datasets for 
relevant analysis in SPSS. Total school weight was also included in analyses with Mplus.   
Missing Data 
  A missing rate of 5% or less is inconsequential (Schafer, 1999), and analysis based on 
data with a missing rate of 10% or more is likely to be biased (Bennet, 2001). The proportion of 
missing data was calculated for each data set. For the PIRLS 2011 data, the proportion of 
missing data in indictors for student family SES (less than 1.7%), reading informational text and 
literary text is rather low (less than 6.1%). The proportions of missing school SES items range 
between 10.3% and 15.1%.  In the NAEP 2011, the missing rate for content emphasis items is 
less than 4%. The missing rate for school SES indicators was between 1.5% and 14.3%, and the 
proportion of student SES indicators that are missing is around 3.5%. This data may not be 
missing at random. Full information maximum likelihood (FIML) method estimate parameters 
with all information provided in the data and was used to conduct analysis with missing values 
(Dong & Peng, 2013).  
Data Analysis 
IEA IDB Analyzer designed for large-scale international assessment data (Foy & Olson, 
2008) was used to merge items from the PIRLS 2011 student survey (i.e., student family SES 
indicators, student achievement scores), teacher survey (i.e., content exposure items) and 
principal survey (i.e., school SES indicators). The NAEP 2011 data was merged based on school 
ID. After constructing student SES, I aggregated the file at school level since all the analyses was 
conducted at school-level to align with research purposes.  
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Research Question 1 (Paired Sample t-Test) 
To examine student content exposure and content emphasis of informational text relative 
to the content exposure and content emphasis of literary text, I first conducted descriptive 
analysis with SPSS 24 for items reflecting how often teachers had their students read different 
types of text, and items addressing teachers’ emphasis on teaching different types of text. The 
descriptive analysis displays a picture of how often teachers had their students read different 
types of text and how much emphasis they put on teaching different types of text nationwide. 
Using the construct of content exposure and content emphasis, paired sample t-test was 
conducted to examine if there was significant difference between content exposure and content 
emphasis of two types of text. Cohen’s d was calculated to estimate effect size.  
Research Question 2 (Latent Profile Analysis) 
To understand whether there were variations among low-, medium- and high-SES 
schools regarding content exposure and content emphasis of informational text and literary text, I 
first conducted latent profile analyses to classify schools into socioeconomic groups based on 
school SES indicators and mean student family SES. In studies with large-scale assessment 
dataset, there are usually two approaches to group schools or students based on SES. One 
approach is to create a factor score of SES through factor analysis, then quartiles for the factor 
scores are created (e.g., Lubienski & Shelley, 2003). Another way to group students and schools 
based on SES is to use latent cluster analysis or latent profile analysis (e.g., Bofah & Hannula, 
2017). Latent profile analysis is a case-centered analytic tool in which cases are classified into 
latent classes based on similarities and differences among cases instead of relations among 
variables (Berlin, Williams, & Parra, 2014). Considering the sampling technique employed in 
PIRLS and NAEP, I followed the second approach to group schools. Rather than sampling 
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schools based on SES, NAEP “select schools first by location and then by the racial/ethnic 
composition of the schools within those locations” 
(https://nces.ed.gov/nationsreportcard/about/samplesfaq.aspx). Manually grouping schools by 
assigning quartiles may not accurately reflect the proportion of schools at different SES level, 
since this approach assumes that there are equal proportion of low- and high-SES schools, which 
may not be true in PIRLS and NAEP data. The primary goal of employing latent profile analysis 
in this study was to identify subgroups of schools that are homogenous in SES indicators.  
Figure 3.5 and Figure 3.6 correspondently depict latent profile models with PIRLS and 
NAEP data, where C is a categorical latent variable pointing to latent class indicators. The 
arrows pointing from C to latent class indicators imply that the item means of continuous 
indicators can vary across the latent classes of “C”. Using the auxiliary function in Mplus, the 
content exposure items, and content emphasis items were included in latent profile analysis as 
“auxiliary” variables for the purpose of examining whether there are significant mean differences 
across the latent classes on these items. 
The latent profile analyses (LPA) were conducted with Mplus 7.3 based on robust 
maximum likelihood estimator (MLR) with robust standard errors and the function of 
TYPE=MIXTURE. The first stage in LPA is model specification. In my dissertation study, three 
classes are expected to be identified (low-, medium-, and high-SES schools). I specified a four-
class model, since Ram and Grimm (2009) recommend estimating one more class than is 
expected. The Akaike information criterion (AIC; Akiake, 1987), the Bayesian information 
criterion (BIC; Schwarz, 1978), and the sample-size adjusted Bayesian informational criterion 
(SSABIC; Scolve, 1987) were used for model selection. Typically, lower values on these 
information criteria indicate better model fit (Berlin, Williams, & Parra, 2014). Entropy, a 
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statistical value assessing classification accuracy, was also considered. Entropy ranges from 0 to 
1, with higher value indicating more accurate (Berlin, Williams, & Parra, 2014). Aside from 
information criterion measures and entropy, I used Lo-Mendell-Rubin test (LMR; Lo, Mendell, 
& Rubin, 2001) and adjusted LMR to compare the improvement between neighboring class 
models (i.e., comparing models with two vs. three classes, etc.). My rationale of model selection 
was a combination of fit indices, meaning of each solution, parsimony, and research question 
(Bauer & Curran, 2003). After model selection, three literary texts, three informational texts, as 
well as the composite scores of literary text and informational text were entered selected model 
as auxiliary variables. The Auxiliary function in Mplus (Muthén & Muthén, 1998-2012) 
compares means of auxiliary variables across potential latent classes. Cohen’s d was calculated 
to estimate effect size for significant pairwise comparisons.  
 
 Figure 3.5  Latent profile model with PIRLS 2011 data. 
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 Figure 3.6  Latent profile model with the NAEP 2011 data. 
Research Question 3 (SEM) 
 
Figure 3.7  Content Exposure Model  
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Structural equation modeling (SEM) was employed to examine the relationship between 
SES, content exposure of informational text, and student informational reading achievement 
(content exposure model, see Figure 3.7), and the relationship between SES, content emphasis of 
informational text, and informational reading achievement (content emphasis model, see Figure 
3.8), since content exposure items and content emphasis items were extracted from the PIRLS 
2011 and the NAEP 2011 reading assessment data sets respectively.  SEM was employed, 
because it can estimate measurement and path model, as well as test mediation effect 
simultaneously. 
Here, school SES was treated as a latent variable which was indicated by four or five 
indicators (i.e., five indicators in PIRLS data, four indicators in NAEP data). Before SEM were 
performed, confirmatory factor analyses (CFA) were first conducted to test the measurement 
model of school SES in order to ensure the validity of the measure of school SES (Anderson & 
Gerbing, 1988).  
The content exposure (see Figure 3.7) model hypothesizes that school SES, content 
exposure of informational text, and content exposure of literary text positively correlate with 
student informational reading achievement. In other words, students in high-SES schools and 
students who have more opportunity to learn informational text and literary text are hypothesized 
to perform better in reading informational text. Although a major focus of this model is to 
examine the relationship between content exposure of informational text and student 
performance in reading informational text, the exposure of literary text was also included in the 
model for two reasons. First, exposing students to literary text might be beneficial to the 
development of the fundamental readings skills necessary for comprehending informational text.  
Second, exposure of informational text were specified to be correlated to exposure of literary 
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text, since there is a confusion around what types of text should actually be categorized as 
informational. For example, the CCSS includes “literary non-fiction” as a genre of informational 
text, and this generally refers to literature that presents information or facts about the real world 
using characteristics of literature (Maloch & Bomer, 2013), whereas NAEP categorizes this type 
of text literary. It may be the case that teachers are assigning or teaching informational texts, but 
are not labeling them as such. Therefore it may confound the relationship between the content 
exposure of informational text and student informational reading achievement. 
The SEM model also hypothesizes that school SES predicts the content exposure of 
informational text and content exposure of literary text, i.e., students in higher SES schools are 
more likely to have more exposure to both informational text and literary text.  
 
Figure 3.8  Content Emphasis Model 
The content emphasis model (see Figure 3.8) is similar to content exposure model in 
terms of model specification. As the purpose of this model is to examine the relationship 
between the content emphasis, SES, and student achievement, the construct of content emphasis 
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of informational text and the construct of content emphasis of literary text was used rather than 
content exposure constructs. The content emphasis model was specified with the NAEP 2011 
data.  
The two SEM models were examined in Mplus 7.3. Root Mean Square Error of 
Approximation (RMSEA), Comparative Fit Index (CFI), Tucker-Lewis Index (TLI), Chi square 
test, and Standard Root Mean Square of Residual (SRMR) are provided in Mplus (Muthén and 
Muthén, 1998-2012), and these indices were used to indicate if the model specified fits the data. 
A model is considered a good fit to the data if RMSEA≤ .05, CFI≥.95, TLI ≥ .95, and SRMR 
≤ .05 (Hooper, Coughlan, & Mullen, 2008). As student informational reading achievement is 
indicated by five plausible values, both content exposure model and content emphasis models 
were tested with each plausible value. Rubins’ (1987) multiple imputation approach, as 
suggested by Rutkowski et al (2010), were used to calculate unbiased estimates and standard 
error based on five plausible values, and sampling weights were incorporated into analyses. The 
following formulas were used to calculate estimates and standard error with plausible values: 
The pooled estimate of 𝛽: 
?̅? =
∑𝛽𝒎𝒊
𝑚
 
 
The pooled standard error for 𝛽: 
 
𝑽𝒂𝒓𝑾 =
∑𝑺𝑬𝟐
𝒎
𝑽𝒂𝒓𝑩 =
∑(𝛽𝒎𝒊 − ?̅?)
𝟐
𝒎− 𝟏
 
𝑺𝑬𝛽 = √𝑽𝒂𝒓𝑾 + 𝑽𝒂𝒓𝑩 +
𝑽𝒂𝒓𝑩
𝒎
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A mediation analysis was performed to examine if reading achievement gap could be 
explained by variations in opportunity to learn informational text and literary text among 
schools. As recommended by Rucker Preacher, Tormala, and Petty. (2011), when interpreting 
the results of mediation analysis, I took into account whether the indirect effect is statistically 
significant and the size of the mediation effect.  
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CHAPTER 4.   RESULTS 
Data analyses led to several interesting results. In this section, first, I present the findings 
about the first research question—what is content exposure and content emphasis of literary text 
and informational text in U.S. 4th grade classrooms. Then, I present findings regarding content 
exposure and content emphasis of literary text and informational text in low-, medium-, and 
high-SES schools, and whether there were differences among low-, medium-, and high-SES 
schools regarding content exposure and content emphasis of literary text and informational text. 
Finally, I present the relationships between SES, content exposure of literary text and 
informational text, and student reading achievement in reading informational text, as well as the 
relationships between SES, content emphasis of literary text and informational text, and student 
reading achievement in reading informational text. 
Research Question 1: What is the Opportunity to Learn Informational Text Relative to 
Literary Text? 
Content Exposure of Informational Text and Literary Text  
Table 4.1 presents the descriptive statistics of students’ reading of three types of literary 
text and three types of informational text. Among the three types of literary texts, teachers had 
their students read longer fiction books with chapters most frequently (mean=3.07, SD=.77). 
Short stories were also read frequently in 4th grade classrooms, mean=3.04, SD=.91. Fifty 
percent of teachers from sampled schools reported having their students read these two types of 
literary text at least once or twice every week. Play was the type of text read least frequently in 
4th grade classroom (mean=1.61, SD=.56). In terms of informational text, 4th grade students in 
the U.S. read nonfiction subject area books or textbooks most frequently (mean=3.07, SD=.78), 
followed by nonfiction articles that describe and explain about things, people, events, or how 
things work (mean= 2.64, SD=.81). Half of the teachers from sampled schools had their students 
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read these two texts at least once or twice every week. Although longer nonfiction books 
(mean=2.21, SD=.82) with chapters were not read as frequently as the other two types of 
informational text, 4th grade students read them more often than plays.   
Table 4.1  Descriptive statistics of literary and informational text items in PIRLS 2011 data 
  N Min. Max. Mean SD Median 
Short stories  54510 1.00 4.00 3.04 0.77 3.00 
Longer fiction books with chapters 54459 1.00 4.00 3.07 0.91 3.00 
Plays 54510 1.00 4.00 1.61 0.56 2.00 
Nonfiction subject area books or 
textbooks 
54510 1.00 4.00 3.07 0.78 3.00 
Longer nonfiction books with chapters 54510 1.00 4.00 2.21 0.82 2.00 
Nonfiction articles that describe and 
explain about things, people, events, or 
how things work 
54441 1.00 4.00 2.64 0.81 3.00 
Literary text (composite score) 54459 4.00 12.00 7.72 1.49 8.00 
Informational text (composite score) 54441 3.92 11.00 7.93 1.85 8.00 
Sample sizes, means and standard deviations are weighted (weighted n=59629, unweighted 
n=370).  
 
A paired-sample t-test between composite score of literary text and composite score of 
informational text was conducted to compare if there was significant difference between the two. 
I also calculated Cohen’s d to estimate effect size, considering that a large sample size gives 
more statistical power to reject the null hypothesis. As shown in Table 4.2, the paired-sample t-
test yielded significant result, t=-31.67, df=54389, p<.05, indicating that teachers had their 
students read more informational text than literary text in 4th grade classroom. However, Cohen’s 
d was .14. According to Cohen (1988), an effect size of .20 is considered small, .50 is considered 
medium, and .80 is considered large. The small effect size suggests that the difference between 
two groups’ means was trivial, even though the mean difference was statistically significant, 
indicating that content exposure to informational text was not practically different from context 
exposure to literary text in 4th grade. 
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 Table 4.2  Comparison of the frequency of reading literary text and reading informational text 
  
Paired Mean 
Dif.  t  df p 
Cohen's 
d 
Reading literary text- Reading 
informational text 
-0.22** 31.67 54389 0.00 0.14 
Paired sample t-test was based on weighted sample, n=54390. **p<.001 
Content Emphasis of Informational Text and Literary Text  
Table 4.3 presents the descriptive statistics of teacher’s emphasis on teaching three types 
of literary text and three types of informational text. Among the three types of literary texts, 
teachers focused more on teaching fiction (mean=3.53, SD=.49) and literary nonfiction 
(mean=3.18, SD=.57). Teachers in majority schools have reported having provided instruction 
on these two text types moderately or extensively. In contrast, teachers from sampled schools 
reported having provided less instruction on reading poetry (mean=2.28, SD=.60). In terms of 
informational text, 4th grade teachers in the U.S. emphasized more on teaching expositions 
(mean=2.69, SD=.68) than argumentations and persuasion (mean=2.14, SD=.65), or procedural 
texts and documents (mean=2.23, SD=.66). Even though the mean of expositions was the highest 
among all informational texts under investigation, it was smaller compared to the means of 
fiction and literary nonfiction.  
 Table 4.3  Descriptive statistics of literary and informational text items in NAEP 2011 data 
  N Min. Max. Mean SD Median 
Fiction  64323 1.00 4.00 3.53 0.49 3.63 
Literary nonfiction 64234 1.00 4.00 3.18 0.57 3.06 
Poetry 64347 1.00 4.00 2.28 0.60 2.04 
Exposition 64050 1.00 4.00 2.69 0.68 2.80 
Argumentation and persuasion 64195 1.00 4.00 2.14 0.65 2.00 
Procedural texts and documents 64245 1.00 4.00 2.23 0.66 2.08 
Literary text (composite score) 64190 3.00 12.00 9.00 1.18 9.00 
Informational text (composite score) 63916 3.00 12.00 7.07 1.57 7.00 
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Sample sizes, means and standard deviations are weighted (weighted n=66602, unweighted 
n=8500).  
A paired-sample t-test between composite score of teachers’ emphasis on teaching 
literary text and composite score of emphasis on teaching informational text was conducted to 
compare if there was significant difference between the two. As shown in table 4.4, the paired-
sample t-test yielded significant result, t=336.30, df =63863, p<.05, indicating that teachers in 
sampled schools emphasized more on teaching literary text than teaching informational text in 4th 
reading/language arts class. Cohen’s d=1.33, shows a large effect. This suggests that, nationwide, 
4th grade students had more content emphasis of literary text than content emphasis of 
informational text.   
Table 4.4  Comparison of teachers’ emphasis on teaching literary text and informational text 
  
Paired Mean 
Dif.  t  df Cohen's d 
Literary text- Informational text 
1.93** 336.30 63863 1.33 
Paired sample t-test was based on weighted sample, n=63864. **p<.001 
Summary 
In sum, the results above showed mixed results regarding student opportunity to learn 
literary text and informational text. In terms of content exposure (as reflected by how often 
students read two types of texts in classroom), the difference was trivial. More specifically, 4th 
grade teachers reported having their students read informational text as often as literary text. 
However, the difference between content emphasis of literary text and content emphasis of 
informational text was significant and the effect was large. It seems that teachers put more 
emphasis on teaching literary text than teaching informational text. This indicates that 
nationwide, 4th grade students had more content emphasis of literary text than content emphasis 
of literary text.  
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Research Question 2: Does Opportunity to Learn Informational Text and Literary Text 
Vary across Schools with Different SES? 
Results from Latent Profile Analysis (PIRLS) 
Five items were used to classify schools into possible latent groups. Table 4.5 
summarizes descriptive statistics for these items. Four latent profile models (one- through four-
class) were fitted at the school level. Table 4.6 presents the fit statistics of the four models. As 
shown in Table 4.6, the AIC, BIC, and the SSA-BIC indices decreased dramatically from one-
class model to four-class model, and stabilized between the three-class model and the four-class 
model. Although four-class model has the lowest values on these indices, a warning message in 
Mplus output indicated the best log-likelihood value was not replicated for four-class model. I 
re-estimated the four-class model in Mplus with increased random starts, however, the best log-
likelihood value was still not replicated. This suggests that four-class model is not an optimal 
solution for this data.   
Table 4.5  Descriptive statistics of school SES indicators for LPA with PIRLS 2011 
  N Min. Max. Mean SD Median 
Books 59629 1.50 4.58 2.96 0.58 2.91 
Percentage of 
economically 
disadvantaged 
students 
50871 1.00 4.00 2.27 1.24 2.00 
Percentage of 
economically 
affluent students 
48208 1.00 4.00 1.94 1.11 1.00 
Average income 
level of area served 
50854 1.00 3.00 1.68 0.57 2.00 
Mean Student 
Family SES 
59629 5.08 7.64 6.84 0.54 6.97 
Sample sizes, means and standard deviations are weighted (weighted n=59629, unweighted 
n=370).  
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Table 4.6  Model fit indices for 1-4 class solutions of school SES with PIRLS data 
Fit Statistics 
One-class 
model 
Two-class 
model 
Three-class 
model 
Four-class 
model 
Log-likelihood  -1870.70 -1514.74 -1412.18 -1349.18 
AIC 3761.41 3061.49 2868.35 2754.36 
BIC 3800.54 3124.10 2954.45 2863.94 
SSA-BIC 3768.82 3073.34 2884.65 2775.11 
Entropy  0.87 0.89 0.87 
Comparison Between   1-vs.2-class 2-vs.3-class 3-vs.-4-class 
LRT, p-value  0.03 0.48 0.68 
Adjusted LRT, p-value  0.03 0.48 0.68 
Note. Estimates for four-class model might be inaccurate, as best log-likelihood value was still 
not replicated. 
 
Table 4.6 also shows the p-values for the Vuong-Lo-Mendell-Rubin likelihood ratio test 
(LRT) and adjusted LRT test which were obtained by comparing each adjacent pair of latent 
profile models. The p-values for LRT and adjusted LRT between the two- and three-models were 
non-significant, indicating that two classes might be sufficient number of latent groups of 
schools regarding the combined characteristics of SES measures.  
Although two-class model is more parsimonious compared to three-class model, some 
scholars (e.g., Chow et al., 2012; Marsh et al., 2009) suggest that if the size of the smallest group 
exceed 5% of the sample, the model is an acceptable solution. On the inspection of Figure 4.1, 
the smallest group identified in the three-class contributes about 24.9% of the sample, indicating 
that three-class model is acceptable. In order to evaluate the reliability of the classification of the 
three-class model, I also reviewed the average class assignment probabilities matrix of the three-
class model (Appendix). As suggested by Geiser (2012), the values of .80 or larger on the main 
diagonal indicate a good class solution. In the three-class model, all values on the diagonal were 
great than .85, suggesting the three-class model is an adequate class solution.   
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 Figure 4.1  Graphical description of the latent classes identified in 1-4 class models (PIRLS)
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In summary, information criteria, class assignment probabilities, entropy as well as 
research questions, led me to choose a three-class model. In the three-class model, class 1 was 
characterized as low-SES group (n=21581; 36.2%) given that schools in this group had lowest 
means in all school SES indicators. Accordingly, class 2 (n=14832, 24.9%) and class 3 
(n=23216, 38.9%) were characterized as medium- and high-SES group respectively based on 
their means on SES indicators. 
Content exposure of literary text and informational text between schools with different SES 
 
 
 Figure 4.2  Graphical description of the mean of different texts in low-, medium-, and high-SES 
schools 
  
Figure 4.2 plots the means of different literary texts and informational texts for low-, 
medium-, and high-SES schools. Schools at different SES levels displayed different patterns with 
regards to reading different literary texts. It appeared that among the three literary texts under 
investigation, students in low- and medium-SES schools read short stories more often than read 
longer fiction books with chapters. In contrast, students in high-SES schools read longer fiction 
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books with chapters more often than read short stories. Plays were read least frequently in all 
schools. For informational text, low-, medium-, and high-SES schools displayed similar patterns: 
nonfiction subject area books or textbooks were read most often, followed by nonfiction articles 
that describe and explain about things, people, events, or how things work, and longer fiction 
books with chapters. 
Table 4.7 summarizes the results of equality tests of means of the three literary texts, 
three informational texts as well as the composite scores of literary text and informational text. 
The results of overall test of significance showed that among all items of interest, significant 
mean difference between schools with different SES, was only observed in reading short stories 
(χ2=9.2, p<.05). In addition to overall test of significance, Mplus also conducts pairwise 
comparisons simultaneously.  Pairwise comparisons showed that low-SES schools had the 
highest mean score for reading short stories (M=3.24), and was significantly different from the 
mean of high-SES schools (M=2.80; χ2=9.2, p<.05). The magnitude of effect for this comparison 
exceeded Cohen’s criteria for medium effects. In addition to the mean difference between low-
SES and high-SES schools, the mean difference in reading short stories between medium- 
(M=3.15) and high-SES school was marginally significant (χ2=9.2, p=.05). The results of 
equality test of means of the composite scores of literary text (χ2=.96, p=.16) and informational 
text (χ2=1.48, p=.48) were not significant, suggesting that the differences between low-, 
medium-, and high-SES schools in content exposure of reading literary texts and content 
exposure of informational texts were trivial.  
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Table 4.7  Means, SE, and Equality Test across Profiles of School SES (PIRLS data) 
  
Class 1 
Low-SES 
Schools 
(n=21581) 
Class 2 
Medium-SES 
Schools 
(n=14832) 
Class 3 
High-SES 
Schools 
(n=23216) 
Overall test 
of 
significance 
Significant  
class 
Comparisons Cohen’s 
d   Mean SE Mean SE Mean SE 
Short stories 3.24 0.07 3.15 0.10 2.80 0.07 9.20** Class 1 vs. 3** 
0.56 
        Class 2 vs. 3* 
0.44 
Longer fiction books with 
chapters 
2.88 0.10 3.10 0.13 3.20 0.08 3.57 NA NA 
Plays 1.60 0.06 1.57 0.08 1.64 0.05 0.67 NA NA 
Nonfiction subject area books or 
textbooks 
3.21 0.09 3.09 0.13 2.97 0.08 1.60 NA NA 
Longer nonfiction books with 
chapters 
2.18 0.10 2.35 0.12 2.15 0.06 3.55 NA NA 
Nonfiction articles that describe 
and explain about things, people, 
events, or how things work 
2.74 0.07 2.70 0.11 2.52 0.08 3.08 NA NA 
Literary Text 7.76 0.16 7.73 0.22 7.66 0.14 0.10 NA NA 
Informational text  8.07 0.20 8.20 0.29 7.64 0.17 1.48 NA NA 
Estimates are based on weighted sample. ***p<.001 
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Table 4.8  Paired-sample tests between content exposure of literary text and informational text 
within low-, medium-, and high-SES schools (PIRLS data) 
 
Paired Mean 
Dif. t  df Cohen's d 
Reading literary text- Reading 
informational text (Low-SES Schools) -0.31 -26.21*** 18286 -0.19 
Reading literary text- Reading 
informational text (Medium-SES Schools) -0.47 -39.08*** 13939 -0.33 
Reading literary text- Reading 
informational text (High-SES Schools) 0.02 1.85** 22161 0.01 
Paired sample t-test was based on weighted sample. ***p<.001 
Paired-sample t-tests between the composite score of literary text and the composite score 
of informational text was conducted for each group (low-, medium-, and high-SES schools). 
Although the results of all paired-sample t-tests were significant for low-SES (t=-26.21, p<.05, 
Cohen’s d=-.19), medium-SES (t=-39.08, p<.05, Cohen’s d=-.33), and high-SES schools (t=-
1.85, p<.05, Cohen’s d=-.01), yet the magnitude of these effects was small (Table 4.8). This 
suggests that, within each group (low-, medium-, and high-SES schools), the difference between 
content exposure of literary text and content exposure of informational text was trivial.  
Results from Latent Profile Analysis (NAEP data) 
Four items in NAEP 2011 data were used to classify schools into possible latent groups. 
Table 4.9 summarizes descriptive statistics for these items. Four latent profile models (one- 
through four-class) were also fitted at the school level with NAEP data. Table 4.10 summarizes 
the fit statistics of the four models. As shown in Table 4.10, the AIC, BIC, and the SSA-BIC 
indices decreased dramatically from one-class model to four-class model. Table 4.10 also shows 
the p-values for LRT test and adjusted LRT test which were obtained by comparing each 
adjacent pair of latent profile models. The p-values for LRT and adjusted LRT tests for all 
adjacent pairs of models were significant. That is, three-class model was significantly different 
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from two-class model, and four-class model was significantly different from three-class model. 
These indicate that four-class model might fit the data better. 
Table 4.9  Descriptive statistics of school SES indicators for LPA with NAEP 2011 
  N Min. Max. Mean SD Median 
Mean Student family 
SES 
64323 0.00 11.00 7.10 2.41 6.90 
Percentage of white 
students 
64234 1.00 8.00 5.83 2.10 6.00 
Percentage of students 
eligible for 
free/reduced-price 
lunch 
64347 1.00 9.00 3.85 1.87 3.00 
Percentage of students 
eligible for title I 
services 
64050 2.00 9.00 6.87 2.51 7.00 
Estimates are based on weighted sample. 
Table 4.10  Model fit indices for 1-4 class solutions of school SES with NAEP data 
Fit Statistics 
One-class 
model 
Two-class 
model 
Three-class 
model 
Four-class 
model 
Log-likelihood -64260.11 -59516.78 -57202.79 -56185.69 
AIC 128536.22 119059.56 114441.38 112417.37 
BIC 128592.60 119151.18 114568.23 112579.47 
SSA-BIC 128567.18 119109.87 114511.03 112506.37 
Entropy  0.80 0.77 0.77 
Comparison Between 1-vs.2-class 2-vs.3-class 3-vs.-4-class 
LRT, p-value  0.00 0.00 0.01 
Adjusted LRT, p-value 0.00 0.00 0.01 
Estimates are based on weighted sample. 
On the inspection of average class assignment probabilities matrices (see Appendix) of 
two-, three-, and four-class models, all values on the main diagonal were equal or greater 
than .80, suggesting all three models have some degree of adequacy.  
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 Figure 4.3  Graphical description of the latent classes identified in 1-4 class models (NAEP)
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Figure 4.3 shows the profiles of classes identified in each model. Despite that four-class 
model had the lowest values on information criteria and it was significantly different from three-
class model, the class patterns identified in the four-class model were difficult to interpret. In the 
four-class model, it appeared that class 1 (n=6860, 10.3%) was not distinct from class 3 
(n=21512, 32.3%) in mean student family SES, percentage of white students, and percentage of 
students eligible for free/reduced-price lunch program.  
Bauer and Curran (2003) suggest that model selection should be based on the research 
question, fit indices, parsimony and the substantive meaning of each solution. Taking into 
account the research question, research purpose, interpretability, as well as consistency in data 
analyses, three-class model was chosen for further analysis. Class 1 was characterized as low-
SES (n=16051; 24.1%) given that schools in this group had lowest means in all four SES 
indicators. Accordingly, class 2 (n=27706, 41.6%) and class 3 (n=22845, 34.3%) were 
characterized as medium- and high-SES group respectively based on their means on SES 
indicators. 
Content Emphasis of Literary Text and Informational Text between Schools with Different 
SES 
Figure 4.4 plots the means of different literary text and informational text for low-, 
medium-, and high-SES schools. The three groups displayed similar patterns in term of 
instructional emphasis on different texts. It seems that, in all schools (low-, medium, and high-
SES), for literary text, fictions were emphasized most in reading instruction, followed by literary 
nonfictions, and poetry was least emphasized. For informational text, teachers in all schools 
emphasized more on teaching exposition, followed by procedural texts and documents. 
Argumentation and persuasion was least emphasized during reading instruction.  
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 Figure 4.4  Graphical description of the mean emphasis that teachers put on teaching specific 
texts in low-, medium-, and high-SES schools 
Table 4.11 summarizes the results of equality tests of means of the three literary texts, 
three informational texts as well as the composite scores of literary text and informational text. 
Cohen’s d was used to estimate effect size. The results of Wald test showed significant overall 
test among low-, medium-, and high-SES schools in literary nonfiction (χ2=40.0, p<.05), 
exposition (χ2=24.48, p<.05), argumentation and persuasion (χ2=7.13, p<.05), procedural texts 
and documents (χ2=19.22, p<.05), as well as the composite scores of literary text (χ2=12.24, 
p<.05)  and informational text (χ2=20.41, p<.05). Table 4.11 also displays the results of pairwise 
comparisons and effect size. Although the results of pairwise comparisons indicate there were 
significant differences between low- and high-SES schools, and between low- and medium-SES 
schools in all items except for poetry, yet, the magnitude of these effects range from .11 to .36, 
which were small according to Cohen’s d criterion.   
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Table 4.11  Means, SE, and Equality Test across Profiles of School SES (NAEP data) 
  
Class 1 Class 2 Class 3 
Overall test of 
significance 
Significant class 
Comparisons 
Cohen’s 
d 
Low-SES 
Schools 
(n=16051) 
Medium-SES 
Schools 
(n=27706) 
High-SES Schools 
(n=22845) 
  Mean SE Mean SE Mean SE 
Fiction 3.54 0.02 3.51 0.03 3.54 0.03 0.76 NA NA 
Literary nonfiction 3.31 0.02 3.19 0.02 3.08 0.03 40.0*** Class 1 vs. 2** 0.23 
        Class 1 vs. 3** 0.36 
        Class 2 vs. 3**        0.11 
Poetry 2.32 0.03 2.26 0.02 2.30 0.03 3.08 NA  
Exposition 2.82 0.03 2.62 0.03 2.67 0.04 24.5*** Class 1 vs. 2** 0.27 
        Class 1 vs. 3** 0.20 
Argumentation and 
persuasion 
2.21 0.03 2.14 0.02 2.10 0.03 7.13** Class 1 vs. 2** 0.09 
        Class 1 vs. 3** 0.15 
Procedural texts and 
documents 
2.34 0.03 2.23 0.03 2.15 0.04 19.22*** Class 1 vs. 2** 0.17 
        Class 1 vs. 3** 0.29 
Literary Text 9.12 0.05 8.96 0.05 8.92 0.07 12.24** Class 1 vs. 2** 0.19 
        Class 1 vs. 3** 0.19 
Informational text  7.36 0.07 7.01 0.06 6.93 0.09 20.41*** Class 1 vs. 2** 0.22 
                Class 1 vs. 3** 0.27 
Estimates are based on weighted sample. ***p<.001, **p<.01, *p<.05 
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Paired-sample t-tests between composite score of literary text and composite score of 
informational text was conducted for each group (low-, medium-, and high-SES schools). The 
results (Table 4.12) of all paired-sample t-tests were significant for low-SES (t=-152.48, p<.05, 
Cohen’s d=1.23), medium-SES (t=228.18, p<.05, Cohen’s d=1.33), and high-SES schools 
(t=196.57, p<.05, Cohen’s d=1.43). The results suggest that there were significant differences 
between the mean instructional emphasis on literary texts and the mean instructional emphasis 
on informational texts, as the mean of literary text was greater than the mean of informational 
text in all schools. The magnitude of these effects ranged from 1.23 to 1.43, which exceeded 
Cohen’s criteria for large effects. This suggests that, within each group (low-, medium-, and 
high-SES schools), teachers emphasized more on teaching literary text than teaching 
informational text, in other words, students in low-, medium-, and high-SES had more content 
emphasis of literary text than content emphasis of informational text.   
Table 4.12  Paired-sample tests between content emphasis of literary text and informational text 
within low-, medium-, and high-SES schools 
  
Paired Mean 
Dif. 
t  df Cohen's d 
Literary text- Informational text 
(Low-SES) 
1.76 152.48*** 15444 1.23 
Literary text- Informational text 
(Medium-SES) 
1.95 228.18*** 29400 1.33 
Literary text- Informational text 
(High-SES) 
1.99 196.57*** 19017 1.43 
Paired sample t-test was based on weighted sample. ***p<.001 
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Summary 
In summary, the analyses with PIRLS 2011 data suggest 1) low-, medium-, and high-SES 
schools did not vary in terms of content exposure of literary text and content exposure of 
informational text; 2) within low-, medium-, and high-SES schools, the difference between 
content exposure of literary text and content exposure of informational text was trivial. In other 
words, students in low-, medium-, and high-SES schools had same amount of content exposure 
of literary text, and content exposure of informational text. As to specific text, significant 
difference was only observed between low- and high-SES schools in reading short stories, with 
short stories read more often in low-SES schools in high-SES schools.  
The analyses with NAEP 2011 data show that 1) low-, medium-, and high-SES schools 
did not vary in terms of content emphasis of literary text and content exposure of informational 
text; 2) but within low-, medium-, and high-SES schools, there were more content emphasis of 
literary text than content emphasis of informational. In other words, nationwide content emphasis 
of literary text and content emphasis of informational text did not vary across schools with 
different SES, however, within schools, there were more content emphasis of literary text than 
content emphasis of informational text.  
 
Research Question 3: What is the Relationship between OTL of Literary Text and 
Informational text, School SES, and Student Reading Performance 
Correlations in PIRLS 
Table 4.13 presents zero-order correlations among the observed variables. All the 
correlations among the observed variables were significant at p<.01, and the magnitude of the 
correlations was between small and moderate. The correlations among the school SES indicators 
were positive, ranges from .40 to .70. The correlations between student reading achievement in 
informational text and school SES indicators were all positive, and magnitude was moderate. 
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The correlation between the composite score of literary text and the composite score of 
informational text (r=.56) was positive and moderate. However, the magnitude of correlations 
between student reading achievement in informational text the composite score of literary text 
(r=.11), between student reading achievement in informational text and the composite score of 
informational text (r=-.04) was small.   
Table 4.13  Zero-order correlations among observed variables (PIRLS data) 
 
1 2 3 4 5 6 7 8 
Books  - 
       
Economic Disadvantage Students 0.70 - 
      
Economic Affluent Students 0.40 0.41 - 
     
Average Family Income 0.52 0.67 0.46 - 
    
Mean Student Family SES 0.55 0.61 0.48 0.56 - 
   
Literary text composite score 0.05 -0.05 0.10 0.01 -0.03 - 
  
Informational text composite score -0.09 -0.17 0.13 -0.09 -0.04 0.56 - 
 
Reading Achievement 0.74 0.62 0.46 0.53 0.62 0.11 -0.04 - 
Estimates are based on weighted sample. All correlations were significant at p<.01. 
Measurement Model for School SES with PIRLS 
The measurement model for school SES indicated a good fit for with PIRLS 2011 data: 
Chi-Square=9.15, p=.100, RMSEA = .047 (90 % CI = [.000, .095]), CFI = .976, TLI = .951, and 
SRMR = .032. As shown in Table 4.14, all factor loadings were statistically significant at 
p<.001. All the five variables had high factor loadings: mean number of books at student home 
(λ=.757), percentage of economic disadvantaged students enrolled (λ=.872), percentage of 
economic affluent students enrolled (λ=.524), average income level of area (λ=.753), and mean 
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student family SES (λ=.72). The high factor loadings suggest that these items are highly 
correlated to the latent variable—school SES.  
Table 4.14  Factor Loadings of variables indicating school SES in PIRLS  
 
Loadings S.E. Est./S.E. 
Books  0.757 0.056 13.528*** 
Economic Disadvantage Students 0.872 0.030 29.524*** 
Economic Affluent Students 0.524 0.085 6.157*** 
Average Family Income 0.753 0.038 19.898*** 
Mean Student Family SES 0.720 0.075 9.541*** 
Estimates were based on weighted sample. ***p<.001 
Structural Equation Modeling (PIRLS) 
The results of the final SEM analysis showed that Chi-Square was 40.48, with degree of 
freedom of 17, the RMSEA = .06 (90 % CI = [.037, .085]), the CFI = .93, the TLI = .89, and the 
SRMR =.05, indicating an adequate fit between the model and the data. 
Relationships among SES, Content Exposure, Student Achievement  
Table 4.15 presents pooled estimates of the hypothesized model. Among all the 
hypothesized predictors of student achievement in reading informational text, only school SES is 
statistically significant (β=.83, p<0.001). Positive and significant regression coefficient suggests 
that schools with high SES had higher mean student reading achievements, that is, students in 
high-SES schools were more likely to have higher reading scores. The relationship between 
content exposure of literary text and student reading achievement (β=.12, p=.15), and the 
relationship between content exposure of informational text and student reading achievement 
(β=.01, p=.98) were not significant. As to the relationship between school SES, and content 
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exposure, the regression coefficients were not significant. This suggests that neither content 
exposure of literary text nor content exposure of informational text in a school was related to 
SES of that school. The correlation between the content exposure of literary text was positive 
and significant (r=.56, p<.001), indicating that schools with more content exposure of literary 
text were also likely to have more content exposure of informational text. In Mplus, R-squared is 
provided for each dependent variable based on all predictors (Muthén & Muthén, 1998-2012). 
Although only one path coefficient in the hypothesized model was statistically significant, R-
squared of student reading achievement was .68. This suggests that all predictors in this model 
explained 68.4% of the variance in student reading achievement.  
Table 4.15  Path coefficients in hypothesized model (PIRLS data) 
Hypothesized Path β S.E.  p 
School SES->Content Exposure of Literary Text -0.02 0.11 0.89 
School SES->Content Exposure of Informational Text -0.14 0.13 0.28 
School SES->Reading Achievement 0.83 0.03 28.18*** 
Literary Text->Reading Achievement 0.12 0.09 0.15 
Informational Text->Reading Achievement 0.01 0.11 0.98 
Estimates are based on weighted sample, and were STDXY standardizations. ***p<.001 
In summary, the results of SEM analysis suggest that content exposure of literary text and 
content exposure of informational text were not correlated with school SES. Student reading 
achievement was significantly associated with school SES. Content exposure of literary text and 
content exposure of informational text did not predict student reading achievement. 
Correlations in NAEP 
Table 4.16  Zero-order correlations among the observed variables (NAEP data) 
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1 2 3 4 5 6 7 
Mean Student Family SES - 
      
Percentage of White students 0.55 - 
     
Percentage of Students eligible  
for free/ reduced-price lunch 
0.82 0.54 - 
    
Percentage of Students eligible  
for Title I service 
0.46 0.37 0.50 - 
   
Literary text composite score -0.06 -0.06 -0.08 -0.09 - 
  
Informational text composite score -0.07 -0.10 -0.08 -0.12 0.47 - 
 
Reading Achievement 0.68 0.52 0.66 0.38 0.01 0.02 - 
Estimates are based on weighted sample. Correlations were all significant at p<.01 except those 
in bold.  
Table 4.16 presents zero-order correlations among the observed variables. All the 
correlations were significant at p<.01, except the correlations between reading achievement and 
composite score of literary text, and between reading achievement and composite score of 
informational text. The magnitude of the correlations was between small and large. The 
correlations among the school SES indicators were positive, ranges from .37 to .80. The 
correlations between student reading achievement in informational text and school SES 
indicators were all positive, and magnitude was small or moderate. The correlation between the 
content emphasis of literary text and the content emphasis of informational text (r=.56) was 
positive and moderate. Content emphasis variables were all negatively correlated with school 
SES indicators, and the magnitude of these correlations were small. Although the zero-order 
correlations between content emphasis of literary text (r=.01) and students’ reading achievement 
and between content emphasis of informational text and student reading achievement (r=.02) 
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were not significant, the two variables were still kept in SEM analysis, since zero-order 
correlations provide only partial information between independent variable and dependent 
variable and “elimination of theoretically relevant variables may result in underestimation of 
parameters” (Pandey & Elliott, 2010, p29.)  
Measurement model for School SES with PIRLS 
The measurement model for school SES indicated a good for with PIRLS 2011 data: Chi-
Square=9.15, p=.100, RMSEA = .047 (90 % CI = [.000, .095]), CFI = .976, TLI = .951, and 
SRMR = .032. As shown in Table 4.17, all factor loadings were statistically significant at 
p<.001. All the four variables had high factor loadings: mean student family SES (λ=.89), 
percentage of white students (λ=.63), percentage of students eligible for free/reduced-price lunch 
(λ=.91), and percentage of students eligible for title I services (λ=.54). The high factor loadings 
suggest that these items are highly correlated with the latent variable—school SES.   
Table 4.17  Factor Loadings of variables indicating school SES in NAEP data 
  Loadings S.E. Est./S.E. 
Mean Student Family SES 0.89 0.01 75.72*** 
Percentage of white students 0.63 0.01 47.68*** 
Percentage of students eligible 
0.91 0.01 125.72*** 
for free/ reduced-price lunch 
Percentage of students eligible 
0.54 0.02 97.45*** 
for Title I service 
Estimates were based on weighted sample. ***p<.001 
Structural Equation Modeling (NAEP) 
The results of the final SEM analysis showed that Chi-Square was 65.75, with degree of 
freedom of 11, the RMSEA = .02 (90 % CI = [.019, .030]), the CFI = .99, the TLI = .97, and the 
SRMR =.02, indicating a good fit between the model and the data. 
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Relationships among SES, content exposure, student achievement  
Table 4.18 presents pooled estimates of the hypothesized model. The relationship 
between school SES and content emphasis of literary was significant and negative (β=-.09, 
p<0.001). Content emphasis of informational text was also significantly and negatively related to 
school SES (β=-.10, p<0.001). This suggests that teachers in low-SES schools were more likely 
to emphasize teaching both literary text and informational text. Among all the hypothesized 
predictors of student achievement in reading informational text, school SES is statistically 
significant (β=.76, p<0.001). Positive and significant regression coefficient suggests that schools 
with high SES had higher mean student reading achievements, that is, students in high-SES 
schools were more likely to have higher reading scores. The relationship between content 
emphasis of informational text and student reading achievement was also significant (β=.06, 
p<.05). This means that the more emphasis teachers put on teaching informational text, the more 
likely students would perform better in reading informational text. The relationship between 
content emphasis of literary text and student reading achievement (β=.04, p=.07) was marginally 
significant. The positive sign of the regression coefficient suggests that teachers emphasizing on 
teaching literary text might also help students improve their reading informational text. 
According to Muthén and Muthén (1998-2012), standardized coefficient with STDXY (i.e., all 
latent variables, manifested covariates and outcome variables are standardized) represents the 
amount of standardized change in dependent variable per standard deviation unit of an 
independent variable, which can be used to indicate effect size. Even though the coefficient for 
paths from content emphasis of informational text to reading achievement was significant, the 
standardized coefficients (STDYX) were small, indicating that the magnitude for this effect was 
small. That is, in this model, the effect of school SES on reading achievement was larger than 
that of content emphasis of informational text on reading achievement. R-squared of mean 
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student reading achievement is .572. This suggests that all predictors in this model explained 
57.2% of the variance in mean student reading achievement.  
Table 4.18  Path coefficients in hypothesized model (NAEP) 
Hypothesized Path β S.E.  Est./S.E. 
School SES->Content Emphasis of Literary Text -0.09 0.02 -3.71*** 
School SES->Content Emphasis of Informational Text -0.10 0.03 -4.17*** 
School SES->Reading Achievement (D.E.) 0.76 0.02 50.73*** 
Literary Text->Reading Achievement 0.04 0.02 1.77 
Informational Text->Reading Achievement 0.06 0.02 2.96** 
School SES->Reading Achievement (through literary) -0.00 0.003 -1.63 
School SES->Reading Achievement (through Informational) -0.01 0.002 2.17** 
Estimates are based on weighted sample, and were STDXY standardizations. ***p<.001, 
**p<.05 
Mediation analysis of school SES, content emphasis and reading achievement 
The mediation analysis shows schools SES only had statically significant indirect effect 
on students’ achievement in reading informational text through content emphasis of 
informational text (β=-.01, p<.05, 95% CI=[-.013,-.001]). The sign of the indirect is opposite to 
the sign of the direct effect. In addition, the zero-order correlation between content emphasis of 
informational text and school SES was significant, whereas the correlation between content 
emphasis of informational text and student reading achievement was not significant. All these 
suggest that there was a suppression effect, or inconsistent mediation among the three variables 
(MacKinnon, Krull, & Lockwood, 2000). The role of content emphasis of informational text was 
a suppressor rather than a mediator. It improved the prediction of school SES on student reading 
achievement. Although the indirect effect was statistically significant, the magnitude of this 
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effect was small. The indirect effect only accounts for 1.32% of the total effect of school SES on 
student reading achievement in informational text.   
Summary 
To sum up, the results of SEM analysis suggest that the content emphasis of literary text 
and the content emphasis of informational text, as reported by teachers, were negatively 
associated with school SES. That is, teachers in low-SES schools were more likely to emphasize 
teaching both literary text and informational text. Student reading achievement was significantly 
associated with school SES. Content emphasis of literary text did not predict student reading 
achievement, whereas content emphasis of informational text was positively associated with 
reading achievement as a results of its correlation with school SES and content emphasis of 
literary text. 
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CHAPTER 5.   DISUCSSION AND CONCLUSION 
The empirical analysis of this study contributes to my understanding about the three 
research questions in several ways. These understandings will be discussed specifically below. In 
this chapter, I also describe the limitations of this study, and provide suggestions for future 
research.  
Opportunity to Learn Literary Text and Informational Text 
The results of this study generated mixed findings with regards to opportunity to learn 
literary text and informational text. On the one hand, content exposure of literary text did not 
differ significantly from content exposure of informational text in 4th grade classroom, as 
teachers had their students read literary text as often as informational text. This finding was 
inconsistent with Duke’s (2000a) report that students had less exposure to informational text 
compared to literary text. This inconsistency suggests that 4th grade teachers in the U.S. might 
have followed the advice and suggestions from policy makers and scholars, and tried balancing 
students’ experience with literary text and informational text, at least in frequency of reading two 
types of texts. On the other hand, it seems that 4th graders in the U.S. had more content emphasis 
of literary text than content emphasis of informational text, as their teachers emphasized more on 
teaching literary text rather than teaching informational text. This supports the literature that 
teachers provide less instruction or spent in how to comprehend informational text, compared to 
literary text (Jeong, Gaffney, & Choi, 2010; Moss, 2005) 
It is encouraging to see that 4th grade teachers had their students read informational text 
as often as literary text, but why did they provide less instruction on informational text compared 
to literary text? Although answer to this question is not under the scope of this study, an 
examination of the descriptive statistics might offer some explanations. The descriptive statistics 
of content exposure items revealed that teachers had their students read “subject area textbooks” 
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more often than “nonfiction articles that describe and explain about things, people events, or how 
things work” or “nonfiction with chapters”. Meanwhile, the descriptive statistics of content 
emphasis items showed that teacher put more emphasis on teaching exposition than 
argumentation or procedural texts. Given that subject area textbooks are mainly expository 
(Spor, 2005), the descriptive statistics implied that reading subject area textbooks dominated 4th 
graders’ informational reading experience. This dominance aligns with the increase of content-
area literacy at 4th grade. Starting from 4th grade, students are expected to learn from reading 
subject area textbooks (Jeong, Gaffney, & Choi, 2010; Palumbo & Sanacore, 2009). Thus, it is 
plausible that teachers assigned students to read informational text to learn specific subject area 
content. Textbooks is a good source for informational text, however, teachers usually do not 
have enough instructional time to cover both subject-specific knowledge and reading strategies 
for comprehending informational text (Ness, 2011). Therefore, it is possible that teachers would 
have students read informational text as often as literary text, but would not allocate equivalent 
instructional emphasis on comprehension strategies for the two text types.  
However, students need to employ cognitive strategies to learn from subject area 
textbooks or from other informational texts. These strategies included, but not limited to, 
activating prior knowledge, locating information, using contextual clues to learn new vocabulary, 
integrating and synthesizing information, and drawing conclusions with in-text evidence 
(Hairrell, et al., 2011). Not all students would know and could employ relevant strategies just by 
reading informational text. Students need teachers’ instruction or scaffolding. Although 
constrained instructional time might be an impediment for instruction on comprehending 
informational text, studies have lend support to the effectiveness of programs or approaches 
which integrate literacy instruction with content area study. Examples of these programs or 
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approaches are Concept-Oriented Reading Instruction, In-depth Expanded Applications of 
Science (Cervetti, Barber, Dorph, Pearson, & Goldschmidt, 2012), and authentic literary 
experience with informational text (Purcell-Gates, Duke, & Martineau, 2007). These approaches 
enable students learn to read and read to learn at the same time (Moss, 2005). Therefore, pre-
service teacher programs and professional development programs should address more on 
combining content area learning and reading instruction.  
Aside from limited instructional time, teacher’s knowledge of informational text may also 
influence their instructional emphasis on informational text. Teachers have acknowledged the 
importance of informational texts and are willing to teach informational texts (Ness, 2011), 
however, it is suggested that many elementary teachers do not possess enough knowledge about 
informational texts (Reutzel, et al., 2016). It is unlikely that a teacher with little knowledge about 
a text would emphasize teaching that text. Moreover, knowledge about informational texts is 
more than the linguistics features of informational text, it also includes knowledge about 
comprehension strategies for informational text (Li, Beecher, & Cho, 2018). In fact, most 
training programs focus on developing in-service and preservice teachers’ ability to teach literary 
texts, and instruction on teaching informational text is usually ignored (Moss, 2005). Therefore, I 
also suggest pre-service teacher programs and professional development programs help teachers 
build knowledge of informational text. 
Opportunity to Learn Literary Text and Informational Text, and School SES 
Limited literature suggests that socioeconomic difference in opportunity to learn in the 
area of reading run wide and deep (Duke, 2000b): students in low-SES classroom had less 
exposure and experience with both literary and informational text (Duke 2000b; Neuman & 
Celano, 2001). However, the findings of this study revealed that there was no significant 
difference among schools in content exposure composite scores. That is, teachers in low-SES 
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schools had their students read literary text and informational text as often as teachers in 
medium- and high-SES schools. One possible explanation for the inconsistency might be 
measures used. In previous studies, exposure to literary text and informational text were 
indicated by print environment in classrooms (Duke, 2000a), quantity of high-quality books in 
school libraries (Neuman & Celano, 2001), or time teachers spent on teaching two text types 
(Duke, 2000a). In this study, content exposure was reflected by teachers’ self-report on how 
often they had their students read specific texts. Therefore, it is plausible that students in low-
SES read the two types of text as often as their affluent peers even though they might have fewer 
resources. 
Despite that there was not significant difference in content exposure composite scores 
across schools with different SES, significant difference was found in reading short stories. 
Students in low- and medium-SES schools appeared to read short stories more often than 
students in high-SES schools. However, as to why difference was found only in reading short 
stories, the current study cannot provide an answer and more studies are needed.  
With regards to content emphasis, the results were even more surprising. Opposite to my 
hypothesis, students in low-SES schools appeared to have more content emphasis of both literary 
text and informational text. Although the magnitude of these differences were small, teachers in 
low-SES schools, compared to those in medium- and high-SES schools, reported having 
allocated more emphasis on teaching both literary text and informational text. In addition, 
differences were also found in instructional emphasis on specific text. Compare to those in 
medium- and high-SES schools, teachers in low-SES schools were more likely to emphasize 
teaching all texts except for fiction, and poetry.  
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Although the analyses of PIRLS and NAEP data in this study examined two elements of 
opportunity to learn in reading, the two data sets indicate that students in low-SES schools had 
equal or more opportunity to learn both literary and informational texts than their affluent peers. 
This finding contradicts existing literature. A plausible explanation for the discrepancy between 
the present study and existing literature might be the change in educational policy in literacy 
instruction. Since 1965, Title 1 funds of the Elementary and Secondary Education Act (ESEA), 
revised as the Every Student Succeeds Act (ESSA) recently, have been granted to public schools 
with high numbers of children from low-income families. The purpose of this grant is to improve 
educational opportunities for economically disadvantaged children, and to help them meet 
challenging state academic standards (United States, 1965). As part of state and federal academic 
regulations (e.g., accountability requirements), school receiving Title 1 funds have to utilize 
those funds to help their students to meet the academic requirements set up by state standards 
(Cohen, McCabe, Michelli, &Pickeral, 2009). In recent years, CCSS require students to learn to 
read and write complex literary and informational text, and CCSS also require teachers to teach 
more informational text than in the past (Shanahan, 2014). These requirements are also reflected 
in state assessments. The advocacy for complex literary and informational text in CCSS as well 
as in state assessments, put schools receiving Title 1 funds under the pressure of emphasizing 
more on teaching those texts, since disadvantaged students are more likely to be struggling 
readers (NCES, 2011). Aside from informational text, CCSS direct special attention to literary 
nonfiction (Maloch & Bomer, 2013). This also explains why significant differences were found 
in all three informational texts (i.e., exposition, argumentation, and procedural text), but in only 
one literary texts (i.e., literary nonfiction). As to the insignificant difference in teaching fiction 
and poetry across schools, a possible explanation might be the prevalence of fiction and 
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infrequent use of poems in reading strategies instruction. Nationwide, fictions are primarily used 
and poems are less frequently used in teaching reading strategies (Dreher, 2003; Kletzien & 
Dreher, 2004; Moss, 2008; Moss & Newton, 2002). Thus, salient disparities in teaching and 
reading fictions and poems are more difficult to be detected among schools.  
Relationships between School SES, OTL of Text and Informational Text, and Student 
Reading Achievement 
 The results of structural equation modeling revealed that school SES was not 
significantly associated with content exposure of literary text and informational text, whereas 
school SES was negatively associated with content emphasis of literary text and informational 
tex. This suggest that students in low-SES schools read literary text and informational text as 
often as their affluent peers, but their teachers emphasized more on teaching the two text types. 
These results are consistent with the results of latent profile analysis, and explanations for such 
relationships have been offered above. 
 Previous studies suggest that students in high-SES schools or live in affluent 
neighborhood are more likely to have higher achievement scores (Perry & McConney, 2010).  
The analyses of PIRLS and NAEP support the positive relationship between school SES and 
student achievement in reading informational text. One possible explanation might be that family 
income largely determines neighborhood the students live and school attend (Sirin, 2004). Given 
that affluent students usually have higher scores and are more likely to attend well-funded 
schools, schools with high SES are more likely to have higher average student reading 
achievement scores.  
In addition to SES, unequal opportunity to learn (OTL) among schools is usually 
regarded as an indicator of achievement gap (Heafner & Fitchett, 2015). However, contrary to 
literature, in the area of reading, opportunity to learn literary text and informational text in 
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schools displayed minimal or no effect on student performance in reading informational text. To 
be specific, opportunity to learn literary text was not related to student performance in reading 
informational text. Neither having student read nor teacher emphasized teaching literary text 
were found significantly related to student performance in reading informational text. This result 
is not surprising. Here again, informational text and literary text differ in linguistics features 
(Graesser, McNamara, Louwerse, 2003). Comprehending informational text have a higher 
demand on skills such as making inferences (Baretta, Tomitch, MacNair, Lim, & Waldie, 2009). 
Since inferences are schema-controlled, which requires knowledge about words, syntax, content, 
and spatial relations (Kintsch, 1988, 2005), extensive experience with literary text will not 
contribute to the construction of students’ schemas of informational text. Therefore, teachers are 
recommended to provide students with more opportunity to learn informational text (Duke, 
2000a).  
However, the results of the study did not support the advocacy for increasing student 
opportunity to learn informational text. Unexpectedly, the relationship between opportunity to 
learn informational text and student performance in reading informational text was weak. 
Although a positive and significant difference was found between content emphasis on 
informational text and student performance in reading informational text, the magnitude of this 
relationship was small. The significance might due to the large sample size of this study. 
A possible explanation for this weak association might be the design of content emphasis 
items. The content emphasis items asked teachers to what extent they emphasized teaching 
specific text. These questions were too general. For questions broad like this, teacher may have 
different interpretations. For example, a teacher might assign students a lot of informational 
reading, but not actually teach relevant text structures and reading strategies. This teacher might 
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reported allocating large or moderate emphasis on informational text, since s/he assigned a large 
quantity of informational reading.  
Although the effect of instructional emphasis on student performance in reading 
informational text was not strong, it should not be concluded that it is not meaningful to 
emphasize teaching informational text in early grades. In fact, the association between content 
emphasis of informational text and student achievement was stronger than that between content 
emphasis of literary text and student achievement. This suggests that, for the purpose of 
improving student comprehension of informational text, instruction on informational text is 
better than no instruction, or instruction on literary text only. Moreover, student performance in 
reading informational text was not related to content exposure of informational text, but was 
related to content emphasis of informational text. This further supports the necessity of teaching 
informational text, since simply having students read informational text without teaching 
relevant text structures and strategies does not guarantee successful comprehension (Li, Beecher, 
& Cho, 2018).  
Limitations 
While this study contributes to the existing literature of opportunity to learn in the area of 
reading, particularly opportunity to learn literary text vs. opportunity to learn informational text, 
as well as their relationships with school SES and student reading achievement, there are several 
limitations in this study. This results of the study were based on secondary analyses of PIRLS 
and NAEP data. One disadvantage of secondary data analyses is that defined variables in the 
original data may limit the analysis. For example, the items indicating content exposure were 
measured on a four-level scale: “Daily or almost every day”, “once or twice a week”, “once or 
twice a month”, and “never or almost never. This scale may not accurately reflect content 
exposure of informational text and literary text, as reading ten minutes per day is less than one-
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hour weekly reading. Moreover, the measures of content exposure and content emphasis were 
based on teachers’ self-report. Without observing teachers’ actual teaching practice in classroom, 
it is difficulty to capture how teachers taught different types of texts. Additionally, the items used 
in this study were limited, since they cannot represent all literary texts and informational texts 
that were used in 4th grade classroom. For example, in this study, the content emphasis of 
informational text was a composite score of exposition, argumentation and persuasion, and 
procedural texts. According to Common Core State Standards, informational text includes 
different types, such as subject area books, technical texts containing directions, forms etc. These 
texts were unrepresented in this study. Finally, casual relationships between variables were not 
determined, given that this study did not employ experimental design and many confounding 
variables were not controlled.  
Future Suggestions 
Considering the limitations of this study, following suggestions were made for enhancing 
the understanding the relationship between SES, opportunity to learn informational text and 
literary text, and student reading achievement. First, as this study was based on secondary data 
analyses, future studies are recommended to collect data through classroom observations. 
Through direct observations, in addition to those covered in PIRLS and NAEP assessment, more 
components of opportunity to learn informational text could be determined. These components 
include but not limited to specific reading activities and specific instruction on informational 
text. Data like this will help us understand how informational text are used and how 
informational text are taught in schools at different SES levels. Second, in the present study, 
composite scores of informational text and literary text were used. It is plausible that teaching or 
reading one type of informational text positively correlate with student reading achievement, 
whereas another type of informational text negatively correlate with student reading 
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achievement. The composite score of informational text may conceal the relationship between 
student reading achievement and specific text. Therefore, future studies are suggested to 
investigate the relationship between student reading achievement and specific text. Thirdly, 
opportunity to learn is a multi-facets concept. Other elements of opportunity to learn literary text 
and informational text should be investigated in future studies. Finally, given that causal 
relationships cannot be determined due to the research design, experimental or quasi-
experimental designs are recommended for future studies.  
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APPENDIX AVERAGE CLASS ASSIGNMENT PROBABILITIES MATRICES 
Average class assignment probabilities matrix of models with PIRLS 
Two-Class solution Class 1 Class 2   
 Class 1 0.96 0.04   
 Class 2 0.03 0.97   
Three-Class solution Class 1 Class 2 Class 3  
 Class 1 0.98 0.02 0.02  
 Class 2 0.09 0.86 0.05  
 Class 3 0.06 0.24 0.97  
Four-Class solution Class 1 Class 2 Class 3 Class 4 
 Class 1 0.98 0.00 0.02 0.00 
 Class 2 0.00 0.97 0.00 0.03 
 Class 3 0.87 0.01 0.86 0.04 
 Class 4 0.01 0.07 0.03 0.89 
 
 
Average class assignment probabilities matrix of models with NAEP 
Two-Class solution Class 1 Class 2   
 Class 1 0.95 0.06   
 Class 2 0.06 0.94   
Three-Class solution Class 1 Class 2 Class 3  
 Class 1 0.95 0.05 0.00  
 Class 2 0.04 0.86 0.10  
 Class 3 0.00 0.16 0.84  
Four-Class solution Class 1 Class 2 Class 3 Class 4 
 Class 1 0.86 0.08 0.05 0.01 
 Class 2 0.04 0.87 0.03 0.07 
 Class 3 0.07 0.03 0.89 0.00 
 Class 4 0.02 0.16 0.00 0.82 
 
 
 
 
 
 
 
 
 
